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The Eeonomies of Abundance 


in which we have thought of 

mining in terms of supply and 
demand within the Free World quite 
separately from the Iron Curtain 
countries. This distinction, which was 
never entirely clear cut, has now become 
blurred to the point where it is quite 
unrealistic. While East-West trade could 
certainly not yet be described as 
unimpeded, there have been signs of 
reciprocal trade expanding sharply in the 
superficially easier political climate which 
has led us, not very hopefully perhaps, to 
the Summit and to the uncertainties which 
lie beyond. 


HE fifteen years since the end of 
World War II have been a period 


If the U.S.A., as the atomic arsenal of 
the West, remains aloof from this trend, 
we must reflect that it is at least logical, 
even if unreal, that she should still seek 
to pursue policies of economic denial to 
the Iron Curtain countries. In practice, 
of course, there are today very few 
minerals where such a policy can be 
effective, if only because the area of free 
trading in metals is now so wide that 
somewhere a market will always be found 
to supply Russian or Chinese shortages 
or absorb their surpluses. 


The restriction on statistical inform- 
ation which is achieved behind the Iron 
Curtain makes it difficult to gauge how 
rapidly, and in what directions, the 
countries of the Communist bloc are 
making good their present or prospective 
mineral deficiencies. One thing, however, 
about which there can be no doubt is the 
remarkable speed with which Russia and 
China are expanding both their mineral 
production and the build up of their ore 
reserves. For some years Western markets 
have periodically felt the impact upon one 
metal or another of short term excess 
Russian production as intensified mineral 
development programmes have tempor- 
arily outstripped the rate of industrial 
growth, but it has required the recent 
Chinese crash programmes to awaken us 
fully to the revolution which is in pro- 
gress in the relative productive potential 
of East and West. 


Even if we allow that productivity per 
worker must remain relatively low in 
China until mechanization has made 
greater progress, it requires little imagin- 
ation to visualize what may have been the 
consequences of turning over some 
60,000,000 Chinese, during the “Leap- 
forward” year of 1958, from agriculture 
to prospecting, mining and metallurgical 
occupations, coupled with the fact that 
China is reported to have increased her 
domestic production of mining machinery 
by 80 per cent in 1959 over 1958 and has 
undoubiedly been a substantial machinery 
importer into the bargain. Indeed, against 
this background, it comes as no surprise 
that Chinese coal production, which rose 
50 per cent in 1958 and a further 25 per 
cent in 1959 to a total of some 340,000,000 
tons, now exceeds that of Britain by 70 
per cent. 


If in the coming decade we shall need 
to forget our post-war concept of the 
Free World and Iron Curtain mineral 
economies as being in mutual isolation, 
and to think once more of supply and 
demand in a world context, we shall need 
also to consider the shifting market 
pressures which this change may create. 
For the West (which now and for the next 
few years is likely to have a surplus 


capacity for most minerals), the immediate 
concern must clearly be lest, despite the 
tremendous prospective growth in world 
population and consumption, the stability 
of world markets may be undermined, if 
only temporarily, by Iron Curtain excess 
production in this or that mineral. 


In recent years this danger has mani- 
fested itself at one time or another for 
tin, platinum, aluminium, manganese and 
diamonds, and if, in the event, these 
threats have proved more apparent than 
real, we ought probably to attribute this 
less to skilful planning than to the com- 
mercial and political foresight of which 
the Russians clearly have their full share. 


Indeed, as the years go by, Western 
fears that Iron Curtain surpluses may be 
used as a cold war gambit to disrupt 
world markets appear to be receding in 
face of the fact that so long as the 
Soviet bloc is to remain a heavy trader 
with the West, such action is merely 
weakening its own trading position. More- 
over, the disruption of international 
commodity markets can well prove a 
two-edged weapon while so many of the 
under-developed territories are largely 
dependent on mineral exports for their 
economic advancement. 


Looking further ahead, on the other 
hand, the anxiety must be whether the 
constantly rising industrial targets of the 
Communist world may outstrip _ its 
capacity to supply its own mineral 
requirements, either temporarily through 
faulty economic planning, or in the long 
term through demand outrunning supply, 
as in the U.S.A. during the last 20 years. 


In any event, it may well be that any 
growing dependence on imported minerals 
would be no more than a_ temporary 
phase, as indeed could prove to be the 
case with the U.S., which today is in 
minerals deficit with the rest of the 
world, not in the main in_ terms 
of absolute non-availability but rather of 
non-availability at current prices. 


It has long been a characteristic of 
American mining, as indeed of mining in 
most parts of the world during this 
century, that steeply rising production has 
been accompanied on the one hand by 
the necessity for working progressively 
lower-grade ores and consequently higher 
tonnages, and at the same time that the 
low-grade /high tonnage propositions have 
often turned out to be _ lower-cost 
producers than the richer properties 
requiring more selective mining methods. 


Now, two additional factors appear to 
be entering increasingly into this pattern, 
which could well lessen, in the years 
ahead, the dependence of the U.S. on 
mineral imports. In the first place, there 
are indications that, as the higher 
efficiency of metallurgical recovery pushes 
back the frontiers of payability, so the 
tonnages of marginal ore becoming pay- 
able will tend to grow at such an 
accelerating pace that the metal content 
of reserves in sight will itself be sub- 
stantially increased. This has already been 
illustrated by the history of iron, copper 
and, in a different context, uranium. 


The second factor is the increasing 
readiness and ability of the metal user to 
turn to substitutes in the face of shortage 
or unduly high price. Outside of a few 
basic metals such as iron, aluminium and 
copper (which at least over the next 


2 


decade appear to be among the metals 
least likely to suffer any shortage of 
supply), there are very few which are 
indispensable and for which substitutes 
cannot be found, either from among 
alternative metals or, as is increasingly 
proving to be the case, from among non- 
metallic substances—mainly synthetics, 
Thus the growth of the synthetics 
industries, together with the inroads which 
aluminium is making into the steel and 
copper markets, and which magnesium in 
turn threatens eventually to make into 
aluminium, all point to an increasingly 
flexible pattern of consumer requirements. 


For confirmation of this it is only 
necessary to consider the present greatly 
intensified sales development and market- 
ing activities among the producers of 
aluminium, copper, nickel, lead, zinc, tin, 
cobalt, columbium and uranium, all of 
which programmes would appear to owe 
more to competition at the margin of price 
and use than to excess capacities. This situ- 
ation, incidentally, provides the consumer 
with an assurance, which he has not 
enjoyed for a very long time, that he is 
entering a period of ready availability and 
relative price stability, if only because 
physical shortage or excessive prices in 
one section of the industry must lead to 
loss of business to competing materials. 


It is this greater certainty of availability, 
which seems to be leading the British 
Government, and indeed some of the 
leading figures in Britain’s mining industry 
overseas, to the conclusion that, because 
there is no foreseeable likelihood of any 
absolute mineral shortages developing, the 
case for Britain securing pre-emptive 
rights to overseas sources of supply has 
largely lost its force and, consequently, 
that the greater advantage is to be 
obtained from an  open-door policy 
pursued a /’outrance. 


This is a view which would carry more 
conviction if the Government showed 
signs of having any identifiable minerals 
policy-making group, or indeed of having 
the intelligence and statistical services on 
which to base a minerals policy. More- 
over, other countries as variously endowed 
with minerals as the U.S., France and 
Japan certainly do not seem to act on 
open-door policies, while it would prob- 
ably not even occur to the Communist 
bloc to do so. 


The truth is, of course, that just as 
Britain has perforce to adopt a policy 
towards coal different from that for base 
metals, so do other countries have to 
consider each case on its merits. More- 
over, some of them appear to be better 
equipped to do so than are we in Britain. 


Thus in the U.S., with its admirable 
Bureau of Mines, we can observe a situ- 
ation where at one and the same time the 
pressure of the domestic lead-zinc mining 
interests produces a quota and _ tariff 
mentality; the tin consumers, basking in 
the shade of a gigantic stockpile, appear 
able to ensure that America, while not a 
member of the agreement, can still 
influence the price at which tin shall be 
stabilized; and the steel and aluminium 
industries, with their ever growing need 
for.imported ores, hasten to pre-empt 
future sources of supply, unembarrassed 
by any thoughts of domestic preference. 


Elsewhere we may well find that the 
process of zonal consolidation, now 
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among Europe’s Common _ Market 
countries and later perhaps in Latin 
America and the Far East, will lead to 
increasing protection or subsidy for local 
mining interests. It may still turn out, of 
course, that, in the face of this trend, 
Britain’s policy is right—for Britain. But 
on what evidence are the conclusions 
arrived at? 


Apart from the conflicting problems 
within national, and now supra-national, 
economies, there is the quite different 
problem of the producer interests around 
the world which, in a period of surplus 
productive capacity, seek to regulate 
supply in the interests of stable prices. 
When we consider the overt control of tin 
by formal international agreement or the 
contractual agreements in the diamond 
industry or the informal agreements 
openly reached by the lead-zinc producers 
outside the States or the significantly 
consistent production cutbacks observed 
among many of the copper and aluminium 
producers, it is clear that by devious 
routes the producer is achieving a finer 
regulation of supply in relation to demand 
than could have been possible during the 
1950’s_ when, for much of the time, 
production was struggling to keep up 
with expanding markets. 


As has been shown in the case of tin, 
price stabilization is dependent on the 
long term fluctuations in demand being 
balanced by changes in _ production 
quotas, but this alone, without the 
existence of a buffer stock to absorb the 
impact of short term fluctuations, would 
be ineffective. Similarly aluminium and 
nickel producers, to take but two 
examples, appear to be fully alive to the 
benefits, in terms of consumer confidence, 
of being able to assure immediate avail- 
ability at a steady price, although it 
remains to be seen whether, in these 
industries as a whole, producer stock- 
holding is yet on a sufficient scale to take 
care either of production losses through 
strikes or of a sudden rapid increase in 
consumption. Significant, perhaps, in this 
connection was the unprecedented extent 
to which the American user built up metal 
stocks in the early part of 1959 in antici- 
pation of the steel and other metal 
industry strikes, and was thereby enabled 
to carry on during these prolonged 
stoppages, 


Hitherto cutbacks in the copper industry 
seem to have left little margin for pro- 
ducer stockholding, and it will be interest- 
ing to see whether the experience of other 
sections of the mining industry will now 
result in copper producers following a 
similar policy. 


The whole problem of minerals supply 
and distribution continues, of course, to 
be greatly complicated throughout the 
world by the political considerations 
Which often override the dictates of 
technical or marketing commonsense. 
Even if, as we have shown, minerals 
denial as an instrument of cold war policy 
nowadays is largely ineffective, mining has 
still a very positive political role as being, 
Next to agriculture, the industry which, in 
the majority of cases, is the most easily 
and rapidly built up in the newly emergent 
and economically undeveloped countries. 
Under such circumstances, the _profit- 
ability of a mine is apt to become 
secondary to its potential, both as an 
employer and as an exporter. 


In Africa and in Asia, the East-West 
Struggle for the moral and political leader- 
ship of the emergent states is being 
Ought out mainly with the instruments 


of financial and technical aid, and the 
fact that so much of this is being chan- 
nelled into mining projects places on those 
engaged in the industry in the Western 
world considerable added responsibilities 
which are altogether outside of normal 
commercial considerations. 


In last year’s issue of the Annual 
Review, we examined, in the context of 
the effectiveness of Britain’s foreign aid 
programme, the continued failure by 
Whitehall to show any awareness of the 
need for closer liaison between the 
granting of financial aid and the parallel 
offer of technical assistance, alike in the 
form of know-how and of the eventual 
sale of capital goods—both of which 
compensatory exports can take so much 
of the strain out of lending. Today the 
picture appears little changed, and the 
hard fact is that. we continue to slip 
further behind in the race to woo the 
uncommitted areas of the world. 


Whenever a British Government depart- 
ment is urged to do something in the 
economic field to which it is averse, it is 
rather apt to reply that this is a matter 
for private enterprise. Pre-eminently this 
seems to be the case with mining and it 
follows that in many areas of the world, 
where British mining companies are 
engaged, it is these companies which have 
had to take into account the political, 
social and economic impact of their 
enterprise upon the country concerned. 
Incidentally, it is also to no small extent 
from these same companies that the 
British Government is going to have to 
seek the technical know-how, which we 
still do not despair of eventually seeing 
injected into Britain’s foreign aid in those 
areas of the world which are unattractive 
to risk capital because of the political and 
fiscal hazards involved. 


The responsibilities and obligations of 
the British overseas mining company of 
today are indeed diverse and not infre- 
quently conflicting. Thus in addition to its 
primary obligations to its shareholders, 
its employees and now increasingly to its 
customers (if it hopes to keep them), a 
company operating in colonial territories, 
or in newly independent states, has to face 
a whole range of political, financial, 
educational and social problems, which 
would come more easily to those 
trained in the colonial service than in the 
arts and sciences of mining. Nevertheless, 
these problems are being dealt with by 
many British mining companies in many 
parts of the world with distinction and 
with the appreciation of British Govern- 
ment officials on the spot, if not always 
of those in London. 


The African continent illustrates, better 
than any, the currently vital role of 
British mining capital and British mining 
know-how. Here we have one continent 
which, as it prepares to enter a phase of 
rapid advance towards independence, still 
remains largely uncommitted in the East- 
West struggle. The very speed with which 
the advance to independence is occurring 
means that the governments of these 
emergent countries need to rely heavily 
on financial aid and administrative and 
technical guidance while they find their 
feet. 


The challenge which confronts Britain, 
and other ex-colonial powers in Africa, 
is to grant full independence with all 
prudent speed and yet retain these new 
countries within the framework of the 
Western alliance. It is no coincidence that 
the wind of change in Africa has brought 
with it greatly intensified Russian activity 
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wherever a foothold can be found, and it 
is in the context of this challenge that 
the continued operation of the big mining 
groups throughout Africa is of crucial 
importance. 


It is to be hoped that Whitehall will 
not regard the economic and _ social 
emancipation of Africa as too exclusively 
a matter for private enterprise, but at least 
to the extent that private enterprise is 
expected to assume burdens which are 
outside the normal commercia! process, it 
seems reasonable that these should be 
recognized as a service to the community. 
It is no encouragement to a British mining 
group to find that pioneer reliefs granted 
to it in, say, the Rhodesias become 
subject to tax in the hands of the British 
investor, Moreover, in so far as the 
British Government may look to private 
enterprise to assist in the development of 
new mining ventures under circumstances 
which do not in themselves promise to be 
a good financial risk, the Government 
should be prepared to underwrite such 
commitments, as indeed is already the 
practice in other Western countries. 


At the same time, it is probable that 
—both technically and financially—the 
injection of much of the mining aid 
needed in underdeveloped territories can 
be achieved more economically, and also 
more acceptably, through the agency of 
mining companies and of independent 
consultants already well-known in the 
territory than through the paraphernalia of 
international loan agencies and specially 
recruited consortia. Nevertheless, how- 
ever enlightened may be the directors, 
they cannot be expected to undertake 
such commissions at the shareholders’ 
expense. 


Moreover, if British and other Com- 
monwealth mining companies are in effect 
to be asked to operate as Government 
agents in the public sector, or indeed if 
the British Government has any thought 
of bringing technical aid in the mining 
sphere to the underdeveloped countries 
on any basis whatever, it is as well that 
this intention should be clearly understood 
without delay for the good reason that, by 
and large, there has, since the war, been 
a shortage of first-class senior personnel 
in mining, both administrative and tech- 
nical. This has been common to most 
countries and has persisted, even though 
at times it has been obscured by periods 
of temporary recession such as that from 
which metal mining has recently emerged. 


Selection of professionally qualified 
mining personnel is a long term invest- 
ment in « highly competitive field, not 
only with:n mining but as between mining 
and oth:r industries. Moreover the 
demands 9n senior personnel, as reflected 
in the brc adening range of responsibilities 
falling on overseas mining companies, are 
becoming increasingly onerous and 
require un increasingly deliberate pro- 
gramme of promotional opportunity, 
interspersed with periods of post-graduate 
training in a number of subjects quite 
beyond the scope of a graduate course in 
geology, mining or metallurgy. In the 
highly competitive situation of today, such 
staff building is expensive, but it will be 
mines with the best managerial and techni- 
cal teams to which the rewards will come. 


Never has there been a time when it 
was more important for the mining 
investor to “buy management” and never 
has there been a time when the personal 
qualities of the men in the senior ranks 
of mining have mattered more. 
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GOLD By Paul Bareau 


HE collective move to external 

convertibility by sterling and other 

important European currencies at 

the beginning of 1959 was the 
event which most influenced the inter- 
national gold market during the year. It 
not only meant that the London bullion 
market regained its ability to compete on 
equal terms with the free gold markets of 
the Continent; it also had a profound 
effect on central banking operations in 
gold because convertibility involved the 
winding up of the European Payments 
Union, whose monthly settlements had 
previously had a highly artificial effect 
on the gold market. 


From the point of view of the London 
bullion market the move to convertibility 
was the removal of shackles which for 
many years have hampered the full 
freedom of the market, The main handi- 
cap to London lay in the fact that resident 
banks and dealers were not allowed to 
transact operations in _ transferable 
sterling. Insofar as transferable sterling 
was quoted at a discount on official or 
American account sterling, countries 
which were in the former transferable 
account area could sell their gold more 
profitably on the Continent than they 
could in London. The price they obtained 
there was calculated on the transferable 
Sterling rate and, therefore, commanded 
a premium over the London price equal 
to the discount on transferable sterling. 
Gold producers such as Russia, therefore, 
fell into the habit of selling their gold in 
Zurich and, though a good deal of that 
metal ultimately found its way to London, 
it did so after having shed a considerable 
margin of profit on the way. 


When sterling became _ convertible, 
transferable sterling disappeared and 
London dealers were once again able to 
compete on absolutely equal terms with 
the Continent. Gold business, which had 
been deflected to other markets, returned 
to its natural and traditional centre, and 
the turnover of the London market has 
benefited considerably. This benefit was 
further enhanced when, on March 20, 
1959, the London market received per- 
mission to deal in gold for a forward 
date without previous reference to the 
Bank of England. Since then the market 
has, for all practical purposes, been as 
free and open as it was before the war, 
except for the restrictions which still 
prevent residents in the United Kingdom 
and in the rest of the sterling area from 
holding or dealing in gold. Since in the 
move to convertibility sterling was accom- 
panied by no less than a dozen other 
currencies, similar restrictions were also 
removed in the foreign centres concerned, 
with the result that gold can almost be 
Said to have become once again an 
international commodity freely exchange- 
able in world markets. 


_ The artificiality which used to be 
Introduced to the market through the 


operation of the European Payments 
Union was due to the fact that the 
monthly settlements between members of 
E.P.U. used to be effected, not at the 
prevailing market rates for the dollar and 
gold, but at the nominal parities of the 
member currencies. If, therefore, one of 
the members knew that it would finish the 
month with an appreciable surplus which 
would be credited to it in gold or dollars, 
and if gold were available in the market 
at under the parity, it would anticipate 
its settlement by making correspond- 
ing purchases in the bullion market. 
Conversely, the debtors under E.P.U. 
would sell gold and gain currencies and 
thus reduce or eliminate their prospective 
deficits if gold was quoted at a sufficient 
premium over its parity of $35 an ounce. 


With the disappearance of E.P.U. and 
its replacement by the European 
Monetary Agreement, where settlements 
are effected through the market and at 
market prices, the intrusion of these 
decidedly artificial operations was elimin- 
ated. Nonetheless, the central banking 
operations in the market have continued 
to be important during the past year. 


U.S. Gold Losses 


Some of these deals on behalf of central 
banks represent the conversion into gold 
of the U.S. dollars that have continued 
to flow to Europe during the past year. 
This is a counterpart of the further 
deficit in the overall balance of payments 
of the United States which, taking the 
long view, is undoubtedly the most 
potent and significant factor in the gold 
situation. In 1959 the U.S. lost a further 
$1,081,000,000 of gold, reducing the 
reserve to $19,456,000,000 and a further 
slight erosion of this reserve has taken 
place during the current year. At the same 
time the short term liabilities of the 
U.S. have risen during 1959 from 
$14,620,000,000 to $16,110,000,000. 


The current balance of payments of 
the U.S. is still in surplus, but that surplus 
has been inadequate to meet foreign 
investment and economic assistance to 
other countries. As a net result dollars 
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have continued to flow to other central 
banks, in particular to those of Western 
Europe. A large part of these dollars has 
been converted into gold in London. 
Many central banks are somewhat shy of 
converting their dollars into gold in the 
U.S., though they have the-right to do so. 
They do not wish to appear to be taking 
part in a flight from the dollar. The rate 
at which they can obtain gold in the-U.S., 
after paying commission, is $35.08} per 
fine oz. They have been prepared to pay 
a somewhat higher price than this in 
London. 


This is one of the reasons why the 
price in London has kept above the 
equivalent of $35.09 for the greater part 
of the year 1959. It began the year at 
$35.05 and ended it at around the same 
level, but from April until October the 
equivalent quoted in London was well 
above the U.S. parity of $35.08} and in 
June it touched the equivalent of $35.144. 


Far more information than was previ- 
ously available about the gold imports 
and exports of the U.K. was published 
for the first time in 1959. The main items 
are shown in the appended table. These 
figures, it should be stressed, do not 
necessarily reflect the turnover of the 
London market. Physical movements of 
gold into and out of the country may 
mean no more than that foreign central 
bank stocks held at the Bank of England 
have been increased or diminished. More- 
over, large quantities of gold bought, 
stored and sold in London do not enter 
the statistics of imports and exports. 


These statistics, nonetheless, provide a 
striking illustration of the importance of 
arrivals of gold from Russia, In 1959 
they amounted to 7,300,000 oz., which 
was nearly one half of the amount 
imported from South Africa and put 
Russia easily into the second place of 
suppliers of gold to this market. 


Keen Demand for Gold 


The maintenance of the world price for 
gold at a modest premium over the 
currency parity of $35 an ounce Is an 
indication that the world’s appetite for 
gold remains keen. The offtake of the 
Middle East and the Far East for hoard- 
ing purposes has been somewhat lower 














U.K. IMPORTS AND EXPORTS OF GOLD BULLION 
(in thousands of oz.) 
Imports Exports 
1958 1959 1958 
te 18,552 17,787 — —_ 
SIT Ann cgosonukadaicesitiensinnedede 2,694 7,292 _— —_ 
Re oacicameacssaeussun vipciesoxcaadas —- 925 10,952 
OT IRING ini cscikcscssecrcnasesecce 4 a 3,319 3,798 
SENN atc nana vnc soaieenasehecee 2 2 1,397 1,520 
PNT c ciweaacacknaasenwolaaseines — 1,071 
recs) i cacpesseusateabas — 432 631 
eer — 2,303 1,740 
Other COUNTIES. ........0005500000% ‘ 2, 2,572 2,362 2,396 
Total 24, 27,643 10,738 22,108 
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WORLD GOLD PRODUCTION 
Excluding U.S.S.R. 
(In thousands of f.oz.) 
1957 1958 1959 
U. of S. Africa 17,031 17,656 20,060* 


ee 4,434 4,571 4,450* 
RUS, ceinasoas 1,800 1,759 1,600* 
Australia ...... 1,084 1,100 1,075* 
GBANA .......... 790 853 900* 
S. Rhodesia ... 537 555 570* 
Philippines... 380 423 400* 
Colombia ...... 325 372 380* 
Belgian Congo 374 354 350* 
REGKICO ......... 346 322 315* 
ee te 303 309 320* 
DE cores. 179 170 160* 
Elsewhere ...... 1,817 1,856 1,820* 


World total 
(excl. U.S.S.R.) 29,400 30,300* 32,400* 








* Estimated (source Union Corporation) 





than in previous years. One reason for 
this is that the Indian authorities have 
taken measures to stop their “Kuwait 
Gap”, through which a great deal of gold 
had been smuggled through the Middle 
East into India. 


In order to meet this wider demand 
South Africa made a new departure in 
April, 1959, by offering to sell bars of 
gold to private purchasers direct. There 
have been sizeable direct deals with South 
Africa, in some of which foreign central 
banks have been involved. These have 
usually depended on the availability of 
charter planes returning empty from South 
Africa and prepared to transport gold at 
comparatively economic rates. 


Evidence of the increased demand for 
gold for investment purposes has also 
been provided by the initiative taken by 
several international banking groups to 
issue “gold certificates” to the public on 
terms which enable the holders to secure 
an option on the delivery of gold in 
various centres. The purchase of actual 
metal may in some respects remain a 
cheaper form of buying gold than the 
purchase of these certificates, but as 


against this there are no safe custody 
charges to be incurred in holding the 
certificates. Insofar as such certificates 
have been made available in Britain and 
South Africa, they have only been eligible 
for non-residents, The purchase of such 
certificates, together with the continuing 
relatively high level of hoarding demand 
for the metal itself, reflect a persistent 
belief in the quarters concerned that 
sooner or later the price of gold will be 
brought into closer conformity with the 
general rise of other commodity prices 
throughout the world. 


This belief has during the past year 
gained some support from the increasing 
evidence that the level of costs and prices 
in the U.S. has become maladjusted with 
those in competing industrial countries. 
The continuing loss of gold by the U.S. 
and the growing weight of short term 
foreign indebtedness of that country has 
drawn attention to the strain on the US. 
balance of payments, to the vulnerability 
of the dollar, and therefore to the possib- 
ility of the devaluation of the dollar in 
terms of gold and other currencies. 


The main ground on which technical 
weakness can at present be argued is that 
of the U.S. gold reserve of about 
$19,500,000,000, about $12,000,000,000 is 
now immobilized because it serves as 
metallic reserve for Federal Reserve bank 
notes and deposits of member banks. It 
has, therefore, been suggested by some 
eminent authorities, among them Sir 
Oliver Franks, who dealt with the 
problem in his last report to shareholders 
of Lloyds Bank, that it is now an 
anachronism to maintain metallic reserves 
for domestic purposes, that the whole of 
a country’s gold reserve should be made 
available to meet an external strain, that 
this had been done in Britain for the past 
twenty years, and that it was high time 
the U.S. followed this enlightened 
initiative. Whatever the U.S. may do in 
this respect, the debate has emphasized 
the important point that there are many 
things the U.S. can and will do before 
resorting to a devaluation of the dollar. 
Such a devaluation may, and probably 
will, come in the long run, but at the 
moment it looks like being a very long 
run indeed, 


SILVER By R. Bruce Dunfield 


HE charge, if it be one, is often 

made that most people still think 

of silver in terms of its intrinsic 

worth as jewellery, silverware and 
coinage, whereas, any rational discussion 
of the metal must start from the basic fact 
that industrial usage accounts for well 
over half the silver consumed in the Free 
World each year. Recognition of this fact 
is still confined mainly to specialists; while 
acknowledgement of its importance has 
yet to percolate upwards to governments 
and others in a position to publish a 
reasonable analysis of its uses in the various 
sectors of industry. 


The situation at present is that familiarity 
with the metal seems merely to breed 
attempt by the statistician and contempt 
by the producers. Attempt by the statis- 
tician because the annual estimates of 
|e se and consumption, even country 

y country, are so consistently well wide of 
ine mark that comment is often rendered 
useless when figures are revised the follow- 
ing year. Moreover statistics published by 
official sources in one country are often 


ignored by another, even though, in point 
of time, the statistics are available. Con- 
tempt by the producers because they appear 
to regard the metal as a concealed subsidy 
to offset against the cost of recovering 
the other metals in the host ore and all too 
few publish production figures regularly. 


There may be good reasons for what 
seems to be a deliberate piece of obscur- 
antism. Perhaps it is because at some 
stage in the metal’s metamorphosis from 
a by-product in the host ore to its pristine 
form and subsequent sale to industry it 
passes through the hands of governments. 
Perhaps it is because its usage, connected 
intimately as it is with guided missiles 
and the like, is responsible for the silvery 
silence. But whatever the cause, a strong 
case, prima facie at any rate, can be made 
for the establishment of an international 
silver bureau whose task would be to 
collect, collate, compile and publish all 
statistics relevant to the white metal. 


Be all that as it may, modern industry 
with its scientific approach, vast capital 
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resources, and urgent need “to build a 
better mousetrap”’ is increasingly apprecia- 
tive of silver’s real value—its unique 
physical and chemical properties. 


Industrial Uses 


Mr. Ralph L. Wilcox of the American 
Smelting & Refining Company put the 
industrial case for silver in a_ nutshell 
recently, stating that pure silver has the 
whitest colour, the highest electrical and 
thermal conductivity, and the highest 
optical reflectivity of all the metals. Only 
gold is more ductile and malleable. More- 
over, silver forms salts and compounds 
with valuable photosensitive, bactericidal 
and bacteriostatic properties. And these 
are the properties which have been and 
will continue to be the real stimuli to 
increased industrial demand for silver in 
both new and established applications. 


The world consumption of silver in 1959 
in non-communist countries is estimated 
by Handy and Harman at 296,000,000 oz. 
This reflects an increase of 45,500,000 oz. 
over the 1958 total and represents an 
increase in overall consumption in the 
“Arts and Industries” by 24,400,000 oz. 
and in “‘Coinage”’ by 21,100,000 oz. 


The bulk of the increased consumption 
in the arts and industries was due to a 
significantly increased off-take by industry, 
particularly in the U.S., the U.K., Japan 
and Mexico. In general terms, the improve- 
ment was due to the expansion in produc- 
tion of durable goods, including air con- 
ditioning, refrigeration, automotive and 
electrical appliances where the use of 
silver in many different forms and alloys 
such as solders and brazing alloys, elec- 
trical contact materials and chemical pro- 
ducts, is firmly established. There were 
also further increases in the use of silver 
for military purposes, particularly in air- 
craft, missiles and rockets. The photo- 
graphic field continued to be the main 
industrial source of demand for the metal, 
but the use of silver in the electronics 
industry is increasing rapidly and it is also 
gaining ground in military electronics, 
including power sources, guidance mech- 
anisms and radar. 


International Silver Markets 


The international silver markets in 1959 
were active and eventful—and might have 
been unpleasantly so were it not for that 
triumvirate of price stabilizers—the U.S. 
Treasury, The Bank of Mexico and the 
Bank of England—adapting their own pro- 
grammes for the sake of keeping the 
markets orderly. 


In the U.S., the pressure of demand 
persisted from the beginning of the year 
and caused prices to rise from 89jc. to 
91%c. per oz. by March 4 based on the 
delivered cost of Treasury silver from the 
Mint in San Francisco. At that price, U.S. 
domestic demand can be met from U.S. 
Treasury stocks and—except for one week 
in August, when the trucking strike cut 
off the San Francisco Mint—compelling 
manufacturers to buy their silver from the 
Denver Mint at jc. increase in the 
delivered cost in New York—the price 
remained at 91 c. per oz. for the rest of 
the year. 


Another strike of much greater impor- 
tance to the international silver market 
was that which affected the major U.S. 
copper refineries and producers. This 
lasted from August to the middle of Decem- 
ber and with production facilities severely 
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limited during this period very little silver 
was available. The export of U.S. Treasury 
silver is prohibited and thus prices in 
other centres during the closing months 
of the year exceeded the New York rate 
by premiums of 3c. to 1 c. an ounce. 


The same demand trend was apparent 
in the U.K., although the prolonged strikes 
in the U.S. copper industry resulted in a 
shortage of supplies in the last quarter 
of the year amounting almost to a silver 
famine. It was at this time that the Canadian 
Mint placed buying orders for silver 
in London for the first time on record and 
bought 1,000,000 oz. Another feature of the 
London market was the removal on October 
13 of the last of the war-time restrictions 
on the export and import of silver; now 
no licences are required with the single 
exception of silver from the U.S.S.R. 


Special Factors 


Lend-lease repayments were not an 
influential factor in the international silver 
markets in 1959. Of the total original 
obligation incurred at the end of the war 
by nine of America’s allies, amounting to 
410,800,000 oz., which were to be repaid 
in kind on an ounce for ounce basis by 
April 28, 1958, only 35,100,000 oz. re- 
mained outstanding at the end of the 
year. During 1959, Pakistan returned 
4,600,000 oz. and the balance of 13,800,000 
oz. is to be returned in three similar annual 
instalments. The small balance owing by 
Ethiopia of 800,000 oz. was repaid during 
the year but no returns have been received 
from Saudi Arabia which is still indebted 
for a total of 21,300,000 oz. 


These returns will help to swell the U.S. 
Treasury free stocks. During the year 
about 24,300,000 oz. were returned but 
not yet credited pending final verification, 
and taking into account the 35,100,000 oz. 
still outstanding (assuming Saudi Arabia’s 
obligation is satisfied), there is a total of 
59,400,000 oz. of lend-lease silver ulti- 
mztely to be credited to the free stocks. 
At the end of 1959 these stocks totalled, 
175,100,000 oz. compared with 202,200,000 
oz. at the end of 1958. Treasury free stocks 
are used for domestic coinage and for 
sales when the U.S. price is over 90} 
cents an ounce. 


Silver for coinage requirements advanced 
appreciably during the year; increases were 
noted in many countries, and new pro- 
grammes in France and Italy added to the 
rising trend. 


Production and Prices 


Mexico still holds firmly to its position 
as the leading silver producer. But, for the 
first time, Canada moved into second 
Position with Peru and the U.S. sharing 
equal third place. The decline in U.S. 
Production was, of course, due to the 
Prolonged strike in the non-ferrous metal 
mining industry. However, the continued 
expansion in Canada’s production may 





PRINCIPAL PRODUCERS 


Excluding U.S.S.R. 
(in millions of f.0z.) 
1957 1958 *1959 


MND 5c aa are 47.1 47.6 43.2 
RAY 2 he moc, 28.8 32.1 32.9 
i 38.7 36.8 24.0 
a ed 24.8 24.2 24.0 
Australia .......... 15.7 16.2 16.0 





well enable her to hold her position during 
1960. 


With regard to prices during 1959, quo- 
tations in London ranged from a low of 
753d. established on January 1 to a high of 
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803d. established on October 13. These 
prices were equivalent to 88.64c. and 
93.92c. per troy oz. respectively, and com- 
pare with the actual New York high-low 
prices of 89{c. established on January 1 and 
913c. established on August 28. 


PLATINUM By a Special Correspondent 


Y contrast with the period under 
review last year, the past twelve 
months in the platinum industry 
has been a time of reasonably 
well balanced supply and demand. 
Towards the end of the period, firm indi- 
cations became apparent, however, of a 
strengthening of demand spread fairly 
widely across the consuming industries. 


For some ten months after the last 
price adjustment recorded here last year 
—to £28 10s. ($80) per oz.—this figure 
was maintained, Gradually increasing 
demand became more persistent towards 
the turn of the year, and by January had 
reached proportions that prompted an 
increase to £30 5s. ($85) by both the 
leading U.K. refiners. This price has 
remained firm until the time of writing. 


Press reports frequently make mention 
of the dullness of demand for platinum 
and of the relatively soft tone of the 
market in so far as dealers in imported 
metal are concerned. It must, however, 
be remembered that these transactions 
normally involve small parcels of metal 
and represent only a marginal trade by 
comparison with the very substantial 
amounts of platinum passing from the 
two British refiners to their normal 
customers in the glass, chemical, steel and 
electrical industries. 


This time last year the main feature 
of the market situation was the with- 
drawal of the Russians; although their 
complete reluctance to offer platinum has 
not been sustained, the amount of metal 
coming forward has been strictly limited, 
a factor which naturally helped materially 
in strengthening the price. Any thoughts 
on the possibilities or probabilities of the 
U.S.S.R. consuming appreciably more of 
its output can be little more than specu- 
lations, but no secret has been made of 
Russian intentions to advance its chemical 
industries. In fact, in Mr. Khrushchev’s 
address to the 21st Congress of the 
Communist Party he made specific 
reference to the use of the platinum group 
metals as catalysts in the oil and gas 
industries. There is also good reason to 
believe that the production of glass fibre 
—a process needing substantial instal- 
lations of platinum—has been established 
on a considerable scale. 


Output from the International Nickel 
Co., down to a post-war low in 1958, 
recovered sharply during last year and is 
now probably running at around 180,000 
oz. per annum. As is well known, 
International Nickel plans to increase 
nickel production during 1960 and 1961 
by its operations in the Lake Manitoba 
district, but it is expected that any 
increase in platinum output will be 
materially less than would be the case 
from the Sudbury deposits, and will not 
significantly affect world supplies. 


In Colombia, South American Gold 
and Platinum continued to work its 
dredges in the Choco district, but output 
is thought to be declining somewhat from 
the 17,750 oz. produced in 1958. The 
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company is suffering severely from the 
continuance of the export tax imposed 
by the Colombian Government and has 
in fact made it clear that, unless this 
impost is greatly modified, it will be 
forced to curtail its exploration and 
modernization programme commenced in 
1957. 


The only North American producer, 
Goodnews Bay Mining Company, again 
operated its dredges and draglines during 
the summer season in Alaska, with an 
output estimated at 15,000 oz. 


Continuity of Supplies 


Perhaps the major event of the year in 
the platinum industry was the lengthy 
statement issued jointly by Rustenburg 
Platinum Mines—the world’s largest pro- 
ducer—and Johnson Matthey, their sole 
refiner and distributor, in early February. 
This statement, prepared by Mr. D. A. B. 
Watson, chairman of Rustenburg, 
emphasized that the joint policy of the 
two companies is directed towards the 
encouragement and fostering of the wider 
and continuing use of platinum. To 
achieve this object it is felt necessary to 
ensure that stocks of platinum in all its 
various fabricated and semi-fabricated 
forms are adequate to satisfy the needs 
of industry as and when these needs arise, 
and to ensure that facilities are available 
both at the mines and the refineries to 
increase output should this be required. 


Rustenburg alone among platinum 
producers is in a position to vary its out- 
put at short notice to suit the circum- 
stances of the market from time to time, 
and production has now been increased 
to a level slightly in excess of present 
demand in order that stocks may be built 
up and employed if necessary to modify 
any excessive price movements. 


Production figures are not, of course, 
available, but it would appear that output 
has now been readjusted to an annual rate 
of something like 300,000 oz., with a 
potential reserve of a further 100.000 oz. 
Evidently it is Rustenburg’s intention to 
dominate the market in the future and to 
attempt to foresee and control excessive 
movements in either direction, as the 
statement concluded with a clear under- 
taking that should price cutting, presum- 
ably by the U.S.S.R., again be in evidence, 
Rustenburg would take steps to remain in 
a fully competitive position. 


Other Platinum Metals 


Demand for the other members of the 
platinum group has been appreciably 
heavier during the past year. Palladium is 
thought to be in particularly short supply, 
both for electrical contacts and as a 
catalyst, and two upward movements in 
price have taken place to a level of 
£9 7s. 6d, against £7 Ss. last year. 
Rhodium has also been greatly in 
demand, chiefly as an alloying addition to 
platinum in the glass industry; here again 
the price has risen from £45 to £50 per oz. 
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COPPER By A. G. Charles 


which, even before they started, 

were a prominent enough in- 
fluence throughout the first seven months 
of 1959, dominated the copper scene in 
the last five months of the year and the 
opening months of 1960. Largely reflect- 
ing the impact of the strikes there were 
three main phases of the copper market 
in 1959: a strong rise up to mid-March, 
a downward reaction to mid-July and, 
thereafter, a renewed advance. 


HE nation-wide strikes in the 
U.S. copper producing industry 


Rising Prices, January—mid-March 


In 1958 the London copper market had 
revived from a low point of £160 a ton 
in February to peaks of £259 15s. cash 
and £217 5s. three months early in 
November, but prices then fell back to 
£215 7s. 6d. a ton, for both positions on 
December 9. At the start of 1959 the 
market had steadied at £220 7s. 6d. cash 
and £219 17s. 6d. three months and there- 
from it rose strongly to £257 12s. 6d. cash 
and £255 12s. 6d. three months on 
March 17. In the U.S., from 29.00 c. per 
Ib. at the beginning of 1959, producers 
raised their quotation to 31.50 c. on 
March 9 and custom smelters to 34 c. on 
March 16. 


American consumers bought more 
heavily from October, 1958, onwards, 
partly because business was picking up 
after its previous lean spell and partly on 
fears of labour unrest..The major anxiety 
—so convincingly and so well in advance 
had the impending strikes been publicised 
—was that most of the producing plants 
in the U.S. itself might be closed down 
from July 1. But there were also 
labour unsettlements in other producing 
countries, notably Belgian Congo, 
Northern Rhodesia, Chile, Japan and 
Peru, and whilst, in the result, they did 
not stop much production, they aggra- 
vated consumers’ fears of shortage. 


Market Reversal, mid-March—mid- 
July 


In this period prices lost all and rather 
more than they had gained since the low 
Point of December 9, 1958, falling to 
£209 7s. 6d. cash and £210 12s. 6d. three 
months on July 10. In the U.S. the pro- 
ducers held on to their price of 31.50 c. 
per lb. for more than three months but 
came down to 30.00 c. on July 14/15, 
whilst the custom smelters reverted, in 
Stages, to 29.00 c. per Ib. on July 13. 


Consumers in the U.S. continued to 
buy well, but the over-riding influence 
was the continuing expansion of copper 
Production all over the world. After the 
big curtailment of output in 1958, by 
voluntary restriction and strikes in the 
autumn in Northern Rhodesia and Canada, 


production generally had been resumed 
on virtually a full-out scale by the start 
of 1959 and at a higher rate than ever 
before, owing to the new capacity which 
had been brought in in 1957 and 1958. 
World stocks of blister and refined copper 
in producers’ hands rose month by 
month, and by 85,000 tons in all, from 
January to July, 1959, and stocks of 
refined copper held by U.S. fabricators 
increased by 65,000 tons in the same 
period. Thus the mounting surplus came 
to dictate the course of the market in the 
second quarter and, with the U.S. strikes 
threatened for July 1 not yet started, the 
downward drift in price continued until 
July 10. 


Prices Recover 


In the third main phase of the copper 
market in 1959 the U.S. strikes forced 
prices up again. Although the strikes were 
delayed until August the market turned 
upwards, in anticipation of them, in the 
second half of July; and a further stiffen- 
ing influence at this time was the 
announcement by three producing groups, 
in the U.S., Northern Rhodesia and 
Canada respectively, that they would 
introduce moderate cuts in output. 
London prices reached £238 in mid- 
August, but then fluctuated down to £226 
in mid-September, and were still only 
£235 a ton on October 19. Thus far the 
market’s appraisement of the strikes 
seemed to be little or no more than that 
they were an alternative to an otherwise 
inevitable further bout of voluntary 
cuts in output; i.e. that they were serving 
to correct a position of over-supply and 
to drain off surplus copper stocks. But, 
abruptly, the mood changed to fear of 
shortage, and by October 28, cash copper 
had risen to £265 5s. and three months 
to £247 15s. a ton. 


Thereafter, prices rose a little higher, 
to £266 5s. cash and £251 5s. three months 
on November 11, and they closed on 
December 31 at £255 5s. cash and 
£239 7s. 6d. three months. In the U.S. 
producers quoted 33.00 c. per lb. from 
November 12 and custom smelters 35.00 c. 
per Ib. (for February 1960 delivery) from 
December 23 onwards, whilst dealers, who 
were doing a substantial business with 
consumers who were short of early 
supplies, sold at over 40.00 c. per Ib. in 


* ZINC 


mid-November, shading to 38.50 c. at the 
end of the year. 


Taking the London market quotation 
for the three months’ position, it is 
interesting to note how close to one 
another are the three peak market prices 
mentioned above, namely, £247 5s. a ton 
on November 11, 1958, £255 12s. 6d. on 
March 17, 1959, and £251 5s. on Novem- 
ber 11, 1959. The cash quotation, of 
course, moves the more erratically in 
times of shortage and it is the three 
months’ quotation which gives the more 
reliable, medium term view of the market 
situation. Not only are the above prices 
very close to each other, they also give a 
generally “low” impression, when one 
considers the big reductions of output 
which occurred both in 1958 and 1959. 


This showing contrasts glaringly with 
the still fairly recent period, in 1955 and 
1956, when copper was over £300 a ton 
and even, for a short time, over £400,a 
ton. Since 1958 the potential surplus of 
output, even at the above three peak 
times, has been a decisive background 
influence: whatever the degrees of, and 
reasons for, the temporary shortages at 
these times, the market has yet been able 
to look ahead confidently to the prospect 
of a reasonably quick re-emergence of 
adequate supplies—otherwise the three 
months’ quotation would have risen much 
higher. Even in January and February, 
1960, when the accentuating shortage of 
prompt copper forced the cash price up 
again to a peak of £277 (on February 9), 
the three months’ price rose no higher 
than £254 15s. a ton (on January 28), 
which once more was much the same 
limit as on the above recorded previous 
three peak occasions. 


The U.S. Strikes 


A month behind schedule, the strikes 
at the various U.S. mines, smelters and 
refineries broke out, disjointedly, between 
August 1 and 20. All told, in August 
nearly 50 per cent of output was lost and 
from September to December about 75 
per cent. It was not until November that 
overtures to end the strikes became at all 
promising and, even so, negotiations 
dragged on to the end of the year, and 
beyond. Eventually, the return to work, 
at most of the plants, took place in the 
first half of February, just six months 
after the start of the strikes. For tailpiece, 
the first plant to become strikebound, 


L.M.E. cash price of electro compared with U.S. producers’ domestic price 
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Phelps Dodge Corp.’s refinery at Laurel 
Hill, was the last to settle, the stoppage 
extending from August 1, 1959, to 
March 28, 1960. 


In the event, the strikes, taken together, 
proved to be a longer, larger and more 
serious episode than had been generally 
envisaged. Between August and December 
they caused the loss of some 286,000 tons 
of mine output in the U.S. and an even 
greater hold-up of refined output; and in 
January and February, 1960, a further 
60,000 tons* or so of mine output were 
lost. For good measure, about 14,000 tons 
of Chilean production were lost in 
October because of a strike at the El 
Teniente mine. The sheer magnitude of 
the strike loss is brought out by com- 
parison with the previous highest strike 
loss in a year in all countries taken 
together, namely 135,000 tons, in 1955. 
Undoubtedly, in the copper industry, 1959 
will be remembered as “the year of the 
U.S. strikes.” 


Mine Production 


Despite the aggregate loss of 300,000 
tons due to strikes, mine production in 
1959 in the world as a whole was higher 
than ever before, reaching, as estimated, 
3,620,000 tons and comfortably exceeding 
the previous largest total of 3,490,000 tons 
in 1957. Chile (where the El Salvador 
mine started up in May), Northern 
Rhodesia (where the Bancroft mine 
resumed production on April 1), Canada 
and the Belgian Congo all produced 
considerably more copper than ever 
before and in various other countries 
output edged upwards. 


In the current year, 1960, world mine 
production may well exceed 4,000,000 
tons for the first time. Output in the U.S., 
allowing for the further strike loss in 
January and February of about 60,000 
tons, should yet attain a new high level, 
at around 1,000,000 tons. Production in 
Chile should be substantially higher on 
the first full year’s working at the El 
Salvador mine and output is also 
scheduled to expand, on a more modest 
scale, in Belgian Congo, Canada and 
Northern Rhodesia. A major increase will 
come from Peru, where, after 10 years’ 
development, the mine at Toquepala was 
started up in January, 1960, and should, 
within a few months, attain its capacity 
rate of 125,000 tons a year. The results 
for the main countries for 1958 and 
1959, and estimates for 1960, on the 
assumptions that there will be no big 
losses from future strikes or other 
emergencies and no voluntary curtail- 
ments of output, are given in the 
accompanying table. 


Consumption 


The figures which follow refer to the 
usage of newly-mined copper only and 
leave out the very large amount of scrap 
copper and copper alloys, to the extent of 
one-half or more of the total mine supply, 
which is continuously reclaimed and used 
again. For this purpose it is assumed 
broadly that the supply of scrap is 
balanced by its consumption and conse- 
quently scrap is omitted from both sides. 

his then permits of a useful comparison 
of consumption, in terms of new copper, 
with mine output. 


On this basis, the world consumption 
of copper, in 1959, exceeded 3,500,000 


Bees 
Long tons used throughout. 


tons for the first time. At 3,550,000 tons 
it was nearly 200,000 tons higher than in 
1958. Despite some setbacks in individual 
countries in various years, world copper 
consumption in the aggregate has risen 
every year since 1953, In the U.S., in 1959, 
the total usage of copper recovered the 
ground which had been lost in 1958 but 
it did not regain the high plateau of 1955 
and 1956. Japanese consumption rose 
substantially in 1959 and so did that of 
the U.S.S.R., though this was in large 
measure at the expense of the U.K.’s 
previous exports of copper wire to the 
Soviet Union. 


Outlook 


The overall 1959 figures—world mine 
production 3,620,000 tons and world con- 
sumption 3,550,000 tons—show an excess 
of output of 70,000 tons. Against this, 
stocks of blister and refined copper, as 
recorded by the Copper Institute, give an 
increase in 1959 of 87,000 tons, which 
seems close enough agreement, but the 
comparison is not as straightforward as 
this. Because of the strikes, about 40,000 
tons of U.S. mine output had not been 
converted into blister copper by the end 
of the year and thus had not yet appeared 
in the C.I. figures. Also, about 35,000 tons 
of stockpile copper were released by the 
British Board of Trade during the year. 
Again, U.S. deliveries in the last five 
strike months of 1959 included over 
50,000 tons of copper imported into the 
U.S. from sources which do not make 
returns to the Copper Institute, so that 
the above-mentioned increase in the 
reported stocks of 87,000 tons was offset 
by a decrease of over 50,000 tons of 
copper in non-reporting hands, mainly in 
Europe. 


But after these adjustments there is still 
a reasonably good agreement between 
output less deliveries, on the one hand, 
and the overall change in stocks, on the 
other. The excess of mine output over 
consumption of 70,000 tons in 1959 is 
broadly confirmed and thus even the huge 
strike loss of 300,000 tons did not entirely 
eliminate a world copper surplus during 
the past year. 


Turning to 1960, it is already clear that 
consumption in the world, excluding the 
U.S., is running substantially higher than 
even the record 1959 rate whilst, in the 
U.S., there may be a small increase. 
Altogether, world consumption may rise 
this year by perhaps 300,000 tons, to 
3,850,000 tons. Against this, however, the 
aggregate world mine production poten- 
tial in 1960 is, as set out in the table 
below, 4,120,000 tons, showing a surplus 





MINE OUTPUT OF PRINCIPAL 
COUNTRIES 
(in 000 1.tons) 
1958 1959 1960* 
i ere ers 885 750 1,000 
LS re 458 537 590 
eS ee 308 357 385 
Belgian Congo ...... 232 213 290 
N. Rhodesia ......... 394 535 555 
Soviet Bloc ......... 470 480 500 
Elsewhere ............ 633 686 800 
World Total 3,380 3,620 4,120 


*Estimated. 
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of 270,000 tons, which will in due course 
bear heavily on the market. 


But, in mid-April, 1960, the position is 
still tight, with a substantial backward- 
ation persisting on the London Metal 
Exchange and, in the U.S., with producers 
and custom smelters adhering to a 33.00 c. 
quotation. The situation results from the 
particular shortage of refined copper, 
within the overall diminution of supplies 
due to the strikes. Most of the 1959 
increase of 87,000 tons in the Copper 
Institute’s tally of stocks consisted of 
blister copper; and, as regards refined 
metal, if one reckons in the reduction in 
stocks in non-reporting hands of over 
50,000 tons, there was an overall drop in 
world refined stocks in 1959, and this was 
from an already rather low position at the 
start of that year. 


U.S. Net Imports 


So long as there are no new production 
upsets, probably the main short term 
factor, now that all the American 
refineries are working again, is the avail- 
ability for treatment in the US. of 
accumulated stocks of blister, which 
should mean a heavy outpouring of 
refined copper from now on but, all the 
same, it is not easy to predict within a 
month or two how long refined copper 
will continue short. 


One feature of interest will be the 
extent to which the eventual easing of the 
position may lead to an outflow of bonded 
copper from the U.S. to Europe or other 
parts of the world. From 1948 to 1956 
the U.S. had imported (net) as much as 
360.000 tons of copper a year, but her 
takings dropped in 1957 to 212,000 tons 
and in 1958 to only 83,000 tons. In 1959, 
in anticipation of and then during the 
U.S. strikes, U.S. net imports rebounded 
to 376,000 tons, this quantity including 
not only current production from the 
usual supplying countries but also, as 
already mentioned, some special transfer 
of stocks. In 1960 and the following one 
or two years it seems probable that the 
U.S. will revert to a more modest net 
importing scale. In due course the growth 
of U.S. consumption may well outpace 
that of U.S. production and call for 
higher imports of foreign copper again, 
but for the next year or two the volume 
of U.S. net imports may rather be of the 
order of, broadly speaking, 150,000 tons 
a year. 


Conditions should be markedly easier 
before 1960 is out and various producers 
may again be contemplating some 
measures of voluntary curtailment of 
output. Looking still further ahead, is 
there any relief from over-supply in sight? 
Today’s surplus potential is the result of 
providing, in the world excluding the 
Soviet sphere, some 1,000,000 tons of new 
capacity in the six years 1955 to 1960, but 
this era of very big increases is over. In 
the next three years, 1961-1963, further 
expansions of capacity may run to about 
70,000 tons a year, giving an average 
increase of about 2 per cent per annum 
only, whereas copper usage grows, Over 
the years, faster than this. On this pros- 
pect the world surplus of copper pro- 
duction should at any rate become a 
smaller affair within two or three years 
and this is without taking into account 
any chances of future strikes or other 
dislocations of output. 
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TIN By W. Fox 


members of the International Tin 

Agreement continued under limit- 
ation during 1959, although the degree of 
limitation showed important signs of 
easing. Supplies of tin on the market from 
non-members of the Agreement were 
running well below the 1958 level. On the 
other hand, commercial consumption of 
tin in the world rose abruptly and, in spite 
of the steel strike in the U.S., 1959 
proved to be a post-war record year. 
During the year the buffer stock of the 
International Tin Council was actively 
operating, either on its own account or 
as a seller of tin from the non-commercial 
stock of the U.K. Government. 


HE exports of tin from those 
producing countries which are 


Export Control 


The application of export control had 
become increasingly severe during 1958 
and the total permissible export amount 
in the last quarter at only 20,000 tons 
was little above half the production 
rate in the period prior to the introduction 
of control. The Tin Council felt it 
necessary to maintain this very severe 
control through the first quarter of 1959, 
although the world consumption position 
had already begun to show its upward 
trend. The continued improvement in the 
consumption position, on the one hand, 
and the falling-off in supplies from the 
U.S.S.R. to the Western European market, 
on the other hand, were factors which 
were taken into account when the permis- 


sible export amount was lifted to 23,000 
tons for the second quarter of the year 
(that is, to the same level as for the 
second and third quarters of 1958). 


Further upward steps followed. The 
permissible export amount became 25,000 
tons for the third quarter: 30,000 tons for 
the fourth quarter of 1959; and no less 
than 36,000 tons for the first quarter of 
1960. This last figure was only 5 per cent 
below the pre-restriction level. These up- 
ward steps were taken by the Council in 
spite of the sharp reduction in US. 
consumption which was anticipated and 
which became actual between July and 
November as a result of the steel strike. 


The total of the export amounts 
permitted for the full year 1959 was 
98,000 tons, representing a level of about 
62 per cent of the rate of production in 
the pre-control period. This compared 
with a total of 89,000 tons (or 59 per cent) 
in the calendar year 1958. It is to be noted 
that the restrictions of the International 
Tin Agreement relate only to exports and 
not to production. For a number of 
reasons usually associated with the need 
to avoid massive and unnecessary un- 
employment, some of the producing 
members of the Agreement preferred to 
maintain production at a level higher than 
their export quotas. Their mine pro- 
duction in 1958 was 109,000 tons. As a 
result, stocks in the producing countries 
as a whole grew heavily. At the end of 
1959 the tin-in-concentrates stocked in the 
producing countries totalled over 25,000 
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tons as compared with a figure of only 
some 10,000 tons three years earlier. 


Other Sources of Supply 


Apart from the tonnages which were 
allowed on the market as a result of 
export control, there were four other 
sources of supply of tin for the market. 
The first was from the U.S.S.R. and 
China; the second was from the other 
countries which were not subject to 
export control; the third was from the 
U.K. non-commercial stockpile; and the 
fourth was from the Council’s buffer 
stock. 


Supplies from the U.S.S.R. had been 
extremely high during 1958 (imports into 
Western Europe alone had been 17,350 
tons). But the conclusion early in 1959 of 
an understanding between the Head of 
the Trade Delegation of the U.S.S.R. and 
the Chairman of the International Tin 
Council helped to produce a different 
atmosphere and a different picture for 
1959. Imports from the U.S.S.R. into the 
U.K. ceased after February (no U.S.S.R. 
imports were reported until February, 
1960). They ceased after March into 
France. They were less into the Nether- 
lands; but, on the other hand, they were 
greater into Federal Germany. The over- 
all result of the decline and shift in 
U.S.S.R. trade was a total import for the 
year of some 10,400 tons into Western 
Europe. Some tonnages appeared in 
Japan and India, but it would appear that 
the total of U.S.S.R. exports to countries 
outside what the U.S.S.R. refers to as 
Socialist countries in 1959 was less than 
the figure of 13,500 tons which in the 
February, 1959, understanding the 
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U.S.S.R. had considered as the limit for 
such exports. It is worth noting that this 
understanding is being continued for 1960. 


Direct supplies of tin from China were 
unimportant in the first three quarters of 
1959, but they rose very sharply (especi- 
ally to Federal Germany) in the last 
quarter of the year. No indication of the 
intentions of China has been given and 
it is not clear as yet whether and to what 
degree China will develop as a formid- 
able force on the world tin market in 
1960. 


Other tinfields are of minor importance. 
They include Australia, the U.K. and 
Spain (all of whom are consuming- 
members of the Tin Agreement) and 
South Africa, Burma, Portugal and Laos. 
These fields have been able to maintain 
production at a time when the producing 
members of the Agreement have been 
subject to restriction. Their proportion of 
total world output has naturally increased, 
but there has been no substantial change 
in the volume of their total output (some 
11,000-12,000 tons a year). 


One unusual, but not unheralded, 
source of supply to the market proved to 
be the U.K. non-commercial stock of tin. 
As early as December, 1956, the U.K. 
Government had given notice to the Tin 
Council of its intention to dispose of 
2,500 tons from such stocks. In view of 
the tin position the U.K. Government had 
withheld the implementation of this 
decision, In May, 1959, arrangements were 
made for the disposal of this tin through 
the agency of the Council’s Buffer Stock 
Manager; and the tonnage was sold from 
the middle of the year onwards. In June 
the U.K. gave notice as to the availability 
of a further 2,400 tons, being the last of 
its strategic stocks; but disposal of these 
fell into 1960. 


The fourth source of supply referred to 
above was the Council’s buffer stock. At 
the end of 1958 the buffer stock held 
23,325 tons of metal. Substantial sales had 
reduced this figure to 13,990 tons by 
June 30, 1959, and to 11,150 tons by 
September 30, 1959. In addition to the 
substantial quantities so made available 
from the buffer stock there had also been 
provided metal from the special fund. 
This had been selling tin during the early 
part of 1959 until its liquidation in late 
February. 


Consumption 


The most striking factor in the tin 
Position through 1959 was, however, the 
improvement in world consumption. This 
had stagnated at a very low and dis- 
heartening level from the autumn of 1957 





TIN MINE PRODUCTION 
Excluding U.S.S.R. 
(000’s l.tons of tin metal) 

1957 195 








1959 
oS ee 9.3 BS 3S 
Indonesia ........ 27.7 23.2 216 
oO ee 278 is Zs 
Belgian Congo .... 14.3 11.2 10.3 
Thailand.......... 35s tt BT 
a 96 62 S55 
Others (ex. China). . 11.8 11.5 11.6 

: 164.0 116.0 120.0 
China (est.) ...... 16.0 18.0 18.0 
2) eee 180.0 134.0 138.0 
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THE WORLD TIN POSITION 
(in l.tons) 
Imports of Tin Metal 
World World World into Western Europet 
Year Mine Metal Metal From From China 

Production* Production* Consumption* U.S.S.R. and Poland 

O57 ..... 163,300 158,400 146,600 8,000 400 

ee 116,000 123,000 137,000 18,000 2,500 

i 120,000 114,000 150,700 10,000 3,000 
(*) Excluding U.S.S.R., China and Eastern Europe. (+) Some allowance made for transit trade. 








to the summer of 1958. It improved 
slowly in the autumn and winter of 1958 
and sharply in the spring and summer or 
1959. By that time the movement was so 
buoyant that it could stand even the strain 
of the long U.S. steel strike when the 
closing down of some four-fifths of the 
tinplate industry for four months caused 
a loss of between 7,500 and 10,000 tons 
of tin, an amount much greater than the 
total export quota of Nigeria for the year. 
For the world, consumption was around 
163,000 tons or one-tenth higher than in 
1958. This was the most encouraging 
picture since the end of World War II. 


Tinplate Prospect 


The tinplate trade in general—apart 
from the U.S.—prospered greatly. World 
production outside the U.S. in 1959 was 
no less than 3,300,000 tons as compared 
with 2,800,000 in 1958, 2,500,000 in 1957 
and 2,500,000 tons in 1956. No check on 
this progress has as yet appeared in 1960; 
and all the indications from the U.S. are 
in favour of a massive production level 
there for at least the first half of the 
present year. 


The change in the general economic 
atmosphere of 1959, coupled with the 
consistent policy of the Tin Council, was 
reflected in the tin price. At the beginning 
of 1959 the cash price on the London 
Metal Exchange was keeping itself 


roughly on the same level as in November 
and December, 1958. Through February, 
March and April it was rising. From May 
until the end of 1959 and into the spring 
of 1960 it did not fall below £782 or rise 
above £799—a range of only 2 per cent. 
The Buffer Stock Manager of the Tin 
Council had been given power by the 
Council in successive periods of export 
control to operate within the middle 
range (that is, £780 to £830) of the prices 
in the Agreement. Further, the chairman 
of the Council had indicated clearly 
enough that the Council understood the 
importance attached by the U.S. to a price 
of a dollar per Ib. (£800 per l.ton) not 
being exceeded. 


Barter Transactions 


One new factor appeared in the tin 
position in 1959. The Commodity Credit 
Corp. of the U.S, was willing to barter 
its surplus agricultural commodities 
against tin through barter brokers. Some 
of the producing countries in the Agree- 
ment desired to enter into such arrange- 
ments in order to ease the position of 
their internal tin stocks. The Tin Council 
approved barter transactions covering 
some 9,200 tons of such stocks and by the 
end of 1959 the bulk of the tin concerned 
had been moved. Such tin is transferred 
by the Commodity Credit Corp. to the 
U.S. supplemental stockpile and is frozen 
in accordance with the provisions govern- 
ing that stockpile. 


LEAD AND ZINC By J. A. Dunn 


producers. During April, several 

of the principal producers volun- 
tarily agreed to limit production, or com- 
mercial dealings in lead and zinc, during 
the remainder of 1959; this arrangement 
was given an Official blessing at a meeting 
in New York of the U.N. Lead-Zinc 
Committee—the Lead-Zinc Study Group 
under the United Nations was inaugurated 
at this meeting. 


HE year 1959 opened under de- 
pressed conditions for lead-zinc 


t 

During the second quarter, consumption 
of zinc showed a strong improvement, par- 
ticularly in Europe, and, before the end of 
the year the position of zinc was such that 
the continuation of voluntary restrictions 
became undesirable. On the other hand, 
although consumption of lead showed 
some improvement as the year progressed, 
it was insufficient to justify abandonment 
of the voluntary restrictions. Producers 
agreed amongst themselves on these lines, 
and at a meeting of the Lead-Zinc Study 
Group in January, 1960, the decision was 
made public to terminate the zinc restric- 
tions, and continue the lead restrictions 
for the time being. 
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In the U.S., imports of lead and zinc 
metal and concentrates continued to be 
subject to quota restrictions. Although 
these restrictions may have proved to be 
unsatisfactory to some overseas producers 
and to domestic smelters, nevertheless they 
have proved, quantitatively, to be a fairly 
realistic assessment of U.S. requirements. 
Unfair though the quotas may have been 
to some competitive countries, oversea pro- 
ducers were forced to take action more 
rapidly than they might otherwise have 
done towards correcting the world over- 
supply position. The quota system had its 
compensations, for producers able to ex- 
port to the U.S. received over a considerable 
period a somewhat higher price than that 
available on the basis of L.M.E. quotations. 
Also, politicians in several countries were 
able to avail themselves of an opportunity 
for publicity on a subject with which they 
were quite unfamiliar. 


U.S. domestic interests have objected to 
the quotas on various grounds, and fruitless 
alternative proposals were made, such as 
high tariffs & subsidies. In Aug., the Senate 
instructed the Tariff Commission to inves- 
tigate the lead-zinc mining industry—the 
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Lead (soft pig) price for current month on L.M.E. compared with New York price 


Commission’s report was to be submitted 
by March 31, 1960. 


Price 


Price movements of these metals during 
1959 are summarized elsewhere in this 
Journal. Briefly, on the London Metal 
Exchange, lead hovered mainly in the lower 
£70’s, reaching a maximum of £75 6s. 3d. 
in late December—the average for the year 
was £70 15s. 7d. In the U.S., import quotas 
tended to isolate lead from the oversea 
market; prices fluctuated between 11.5 and 
13 cents, closing the year at 12 cents on 
termination of the A.S.R. Co. strike. 


Zinc showed a strong and persistent 
price recovery on the L.M.E. throughout 
the year—opening the year in the mid 
£70’s, the price level was in the mid £90’s 
at the close, the average for the year being 
£82 4s. 8d. In the U.S. the price dropped 
from 11.5 cents to 11 cents early in 1959, 
but towards the end of the year firmed to 
124 cents. 


World Position 


Free World consumption of primary 
lead rose during 1959 by nearly 100,000 
tons to about 1,675,000 tons, close to the 
1957 peak year tonnage. Consequent on the 
voluntary cuts in production and commer- 
cial sales by some countries, the Free 
World smelter production of primary lead, 
at around 1,675,000 tons, was below the 
1958 level. There was some absorption of 
lead into the U.S. barter stockpile. The 
net result was a reduction of commercial 
stocks; nevertheless the lead position was, 
Statistically, still rather weak at the year- 
end. The four-month strike at the American 
Smelting and Refining Co. helped to re- 
duce U.S. stocks. 





ZINC—MINE PRODUCTION 
(000’s 1.tons) 

1957 1958 1959 

246 


Co 292 263 
United States* .... 475 368 375 
Canada... ....2.. 368 379 352 
a 239 221 245 
eran 155 128 140 
ee eee 133 139 140 
Belgian Congo .... 106 114 114 
eae 1166 (115 is a1 
a 135 125 109 
Free World .... 2,510 2,360 2,400 
(recoverable) . . 2,350 2,180 2,210 
Communist .... 555 630 650 
Total World .... 3,065 2,990 2,960 
(recoverable) . . 2,880 2,780 2,830 


* Estimated recoverable. 


a 





Industrial activity showed a world-wide 
improvement, despite the iron and steel 
strike in the U.S. over the latter part of the 
year, and Free World consumption of 
slab zinc rose, not unexpectedly, to around 
2,250,000 tons, about the level of the 
previous peak year 1955. Consumption 
would have been even greater had not the 
U.S. steel strike placed some restraint on 
galvanizing. The demand for die-cast zinc 
was particularly strong in the U.K. and on 
the Continent. Free World production of 
slab zinc rose to 2,290,000 tons, about 
130,000 tons below the 1957 peak—reduc- 
tions in output amongst producers who 
had accepted voluntary cuts were com- 
pensated by increases in other countries, 
emphasizing the desirability of discontinuing 
the restrictions at the earliest possible date. 
A helpful amount went into the U.S. barter 
stockpile. 


Towards the end of the year zinc 
supply tightened, but the supply 
position was improved by the release of 
3,000 tons from the U.K. stockpile in 
November. 


Main Countries 


In the U.S. lead and zinc production 
showed no improvement on the previous 
year’s figures, despite the fact that U.S. 
producers were not parties to the voluntary 
agreement amongst other world producers 
to restrict output, and despite the support 
to the domestic prices provided by the 
import restrictions—however, strikes meant 
some loss of output. 


Production of lead in the U.S. improved 
somewhat as the year progressed, but total 
mine production was only 232,000 tons 
(238,000 tons in 1958). Net imports were 
124,400 tons of lead in concentrates 
(180,000 tons) and 233,000 tons pig 
(328,000 tons). Refined primary lead pro- 
duction was 306,000 tons (421,000 tons) 
and refined secondary lead 78,000 tons 
(102,000 tons). Despatches from primary 
smelters to domestic producers were 
403,000 tons (340,000 tons). Stocks of lead 
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LEAD—MINE PRODUCTION 
(000’s I.tons) 
1957 1958 1959 


TN oo 635 nner ile 333 327 314 
United States* .... 302 238 232 
DEEREOO™ 0 ooc ciccccs 211 196 195 
RIN ora cs cuco 168 166 161 
eee 129 120 115 
French Morocco .. 91 92 90 
South-West Africa. . 84 69 70 
Yugoslavia... ..... 89 88 85 
Germany (Fed. Rep.) 71 61 53 
PD so o.5'on ote ee 64 66 66 

Free World .... 1,872 1,782 1,740 

Communist .... 402 428 440 

Total World .... 2,280 2,210 2,180 


* Estimated recoverable. 





at primary smelters at end of the year were 
107,100 tons (177,200 tons). Total con- 
sumption of lead, including secondary, was 
978,000 tons (870,000 tons). 


U.S. production of recoverable zinc in 
concentrates was 370,000 tons (368,000 
tons), but production improved in later 
months of the year. Production of primary 
slab zinc improved to 712,000 tons 
(697,900 tons), and secondary slab zinc to 
47,000 tons (42,000 tons). Producer stocks 
at the end of the year were 137,874 tons 
(169,854 tons). Imports of zinc in ore were 
443,000 tons (413,000 tons) and of slab 
zinc 140,000 tons (174,000 tons). Con- 
sumption of slab zinc showed a pronounced 
increase to 840,000 tons (775,000 tons), 
and might well have approached the 1956 
peak level had the steel strike not restricted 
galvanizing. Brass took 117,000 tons, die- 
casters 330,000 tons, rolled zinc about the 
same as the previous year, but zinc in 
galvanizing fell to 317,000 tons. 


Canadian mine production of lead fell 
slightly, but refined lead production was 
a trifle higher at 120,800 tons despite the 
cut in the latter half of the year. Domestic 
consumption improved over 1958. Exports 
of lead concentrates continued at the 1958 
level, but exports of refined lead declined, 
the combined total being 126,000 tons 
(130,774 tons). 


Canadian slab zinc production showed 
no change, 226,780 tons (225,000 tons). 
Exports of zinc and zinc in concentrates 
were somewhat lower at 160,000 tons and 
165,000 tons respectively. Domestic con- 
sumption rose sharply. 


Australia maintained its position as the 
world’s largest producer of lead. Total 
production was 314,252 tons (327,368 tons). 
Refined primary lead production at Port 
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Pirie was slightly lower at 187,176 tons 
(191,882 tons). At Mt. Isa, production of 
lead bullion was 50,665 tons (57,575 tons). 
Despatches to domestic consumers were 
33,562 tons (39,282 tons). Exports were: 
lead in concentrates 59,100 tons, bullion 
48,003 tons, and refined lead 133,098 tons, 
each lower than in 1958, resulting in some 
build-up of domestic stocks. 


Australian mine production of zinc was 
the lowest since 1953. Refined zinc pro- 
duction was 116,461 tons (114,773 tons), 
although both domestic and oversea demand 
justified a greater increase. These figures 
are reflected in reduction of exports of 
zinc in concentrates to 97,874 tons. 


In the U.K., production of refined lead 
improved to 88,924 tons (80,170 tons). 
Imports of pig and bullion rose sharply to 
180,478 tons (164,832 tons), but exports 
declined to 13,680 tons (15,002 tons). Total 
consumption over the year was 345,903 
tons (336,053 tons)—the increase was 
spread over most usages except cable 
and foil and collapsible tubes. Stocks in- 
creased over the year from 45,444 tons to 
48,035 tons. 


Production of slab zinc in the U.K. 
showed little change at 72,966 tons (74,587 
tons). Imports rose sharply to 174,532 tons 
(134,576 tons). Consumption improved to 
335,890 tons (306,996 tons), the increase 
extending to most usages except rolled zinc, 
but was mainly in brass and die-casting. 
Recorded stocks fluctuated slightly during 
the year, and at the end stood at 37,162 tons 
(37,094 tons). 


On the Continent consumption of lead 
and zinc was generally higher than in the 
previous year. Whatever slackening there 


may have been early in the year was fully 
compensated in later months; the main 
increases were in Germany and Italy. 


In Japan both production and consump- 
tion of refined lead and slab zinc rose 
sharply. 


The Trend 


By and large, the troubles of the world 
lead-zinc industry in recent years have 
arisen from the problems of the U.S. lead- 
zinc industry—the problem of arresting the 
decline of high-cost domestic production, 
and the sharp fall in domestic consumption 
during the U.S. recession in 1957-58. 
Renewed industrial activity is providing 
the answer to the consumption set-back. 


The Tariff Commission’s investigation, 
the result of which was published at the end 
of March, 1960, has left the position un- 
changed, and it seems probable that the 
quotas will continue for a considerable 
time. 


Consumption of lead did not recover 
in the latter months of 1959 to the level 
many had hoped, but the Free World rate 
of primary lead consumption should be 
up to the trend line by 1961, at a level of 
1,820,000 tons annually. By 1962, consump- 
tion should have caught up with optimum 
production capacities of recent years. 


During 1957-58, zinc consumption did 
not fall as severely as lead relative to the 
respective trend line of each. The fall was 
virtually confined to U.S.A. In 1959, 
world zinc consumption recovered rapidly 
from the set-back and reached a new peak. 
The fall in production in the U.S. from the 
peak of 1957 was even more severe for 
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zinc than for lead. These features add up 
to a more favourable present world position 
for zinc than for lead. During 1960, Free 
World consumption of slab zinc is likely 
to rise fully to the trend line, equal to a 
consumption rate of 2,330,000 tons annu- 
ally. A level of mine production fully equal 
to that of 1957 will be required by 1961, 
and, with lower U.S. capacity, mine output 
elsewhere must be raised above 1957 peaks. 
Imports from communist countries may 
slightly qualify this prognosis. U.S. surplus 
refining capacity, now held in check by 
quota imports of concentrates, will be 
needed by 1961 if Free World consumption 
continues close to the trend line. 


These are short-term matters. It is 
opportune, at the beginning of a new 
decade to take stock of the position of 
these metals, past, present and future. 


Allowing for statistical inconsistencies, 
Free World mine production of lead rose 
from 1,385,000 tons in 1949 to 1,872,000 
tons in the peak year 1957. The main 
increase was in Australia, the E.E.C. sphere, 
and South America. North America showed 
a well-defined decrease. In the same period, 
primary smelter production rose from 
1,381,000 tons to 1,823,000 tons, the main 
increase being in E.E.C. and other European 
countries. Today, scrap recoveries are in 
the range 925,000—975,000 tons annually. 


The Free World trend line of consump- 
tion of primary lead shows an increase of 
40,000 tons annually. The main increase, 
17,000 tons annually, has been in the 
E.E.C. area. Four countries—U:S.A., U.K., 
Canada and Australia—have shown no 
pronounced change in consumption over 
the past ten years. Studying the trends of 
individual usages and of each region 
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broadly, the Free World trend line of con- 
sumption of new lead should move up to 
1,900,000 tons by 1963. 


In the past decade, the Free World per 
capita consumption of lead has risen by 
only 5 per cent. Per capita consumption of 
lead has shown a clear fall in U.S.A. and 
Canada, and has changed little in U.K. and 
Australia. Per capita consumption is rising 
in all other countries, particularly in the 
E.E.C. countries, Germany and France. 
Apparently the limit of per capita con- 
sumption of new lead is 7-9 lb.—once per 
capita consumption reaches the higher 
figure it tends to fall back. By the mid- 
1960’s the per capita consumption in the 
E.E.C. will have about reached its maxi- 
mum. However, increased usage in under- 
— countries may accelerate by 
then. 


Turning now to zinc, Free World mine 
production rose from 1,600,000 tons 
(recoverable zinc) in 1949 to 2,350,000 tons 
in the peak year 1957. The main increases 
have been in the E.E.C. sphere of influence, 
Canada “Other Europe,’’ South America, 
Australia and Japan in that order. U.S. 
showed a sharp decrease. Slab zinc pro- 
duction in the same period rose from 
1,650,000 tons to 2,420,000 tons—nearly 
half of the increase was in the E.E.C., 
nearly one-fifth in U.S.A., and a large 
part of the remainder in Japan. The in- 
crease in slab zinc production has been 
overwhelmingly within the dominant man- 
ufacturing regions rather than in the main 
mining regions. 


The Free World trend line of slab zinc 
consumption has, until recently, shown a 
gradient of 70,000 tons annually, but has 
now probably fallen to 60,000 tons annu- 
ally. All regions have shown a well-defined 
up-trend, but the rate of increase in the 
E.E.C. area, 30,000 tons annually, again 
has surpassed that of any other region— 
the E.E.C. gradient seems to have decreased 
recently. The Free World trend line of 
slab zinc consumption should reach 
2,515,000 tons by 1963. 


In the past decade, the Free World per 
capita consumption of slab zinc has risen 
by 13 per cent. Per capita consumption 
has shown a slight fall in U.S. and Canada, 
and no change in the U.K. In all other 
countries the per capita consumption is 
clearly rising—the rise has been remarkable 
in Japan, Italy and Germany. Per capita 
consumption appears to flatten off around 
the range 10-11 Ib. A decided flattening off 
in the E.E.C. area would seem likely by 
the mid-1960’s, but thereafter, as with 
lead, the under-developed countries may 
show up more strongly. 


The up-trend in lead consumption de- 
pends very largely on usage in batteries 
and in tetra-ethyl lead, and the up-trend 
in zinc depends on galvanizing and die- 
casting. Substitutes could affect these 
trends to some extent, but the development 
of new usages by research may be expected 
to compensate such possible substitution, 
and perhaps even steepen the trend lines 
of consumption. 


The ratio of mine production of zinc to 
lead has risen from 1.15:1 in 1949 to 
1.30 : 1 in 1959. The ratio of consumption 
was 1.20:1 in 1949 and 1.30: 1 in 1959; 
by 1963 it may be 1.32: 1. The difference 
until now has been hidden in stockpiling. 
As it forges further ahead of lead con- 
sumption, zinc will increasingly be the 
dominant metal; lead, the co-product, will 
need to assume the role of accepting the 
main impact of such fluctuations as may be 
imposed by the market on lead-zinc mine 
production—the role which zinc has 
accepted to date. 


Reserves of lead and zinc in ore deposits 
in various countries are fully adequate to 
meet world demand in the foreseeable 
future. 


The above discussion has projected the 
trends tg 1963. Projection beyond that 
date becomes increasingly hypothetical, but 
there is nothing at present which would 
justify assuming that there will be any 
sharp divergence from those trends. 


THE LONDON METAL EXCHANGE 
by Our Metal Exchange Correspondent 


HE year 1959 will be remembered 

as that in which one of the fiercest 

battles was fought in the USS. 

between management and labour 
resulting in the complete closure of the 
steel industry for many months, a 75 per 
cent reduction in the production of 
copper lasting on average more than five 
months, and an eve of strike postpone- 
ment of a dockers’ walk-out. The first and 
last disputes were only settled during the 
cooling off period after the invocation of 
the Taft Hartley Act, whilst the settle- 
ment in the copper strike started from a 
settlement at one plant gradually spread- 
ing throughout the industry, although this 
process took almost three months. In 
passing, it should be said that in the 
opinion of most observers the battle 
resulted in a victory for labour, since 
management was unable to win its major 
point of regaining its control over various 
works practices dictated by the unions. 


For the record the table on the right 
gives the year’s opening and closing prices 
for the metals and also the highest and 


lowest of the mean price for cash and 
three months. 


During the year the turnovers on the 
L.M.E. showed that the market was 
becoming more extensively used in the 
case of copper and lead, that zinc just 
about held its own, but that the turnover 
of tin fell considerably and reference to 


this is made further on in this article. 
The turnovers in |.tons were: 


Copper Tin Lead Zinc 
1958 634,625 64,850 274,575 336,100 
1959 772,250 42,965 388,275 334,750 


The official warehouse stocks of metal 
at the beginning and end of 1959 were: 


Copper Tin Lead Zinc 
January 1... 5,545 16,293 2,803 913 
December 31 5,372 8,676 5,803 99] 


The Copper Market 


During the whole of 1959 the copper 
market was overshadowed by the U.S, 
copper strike, as during the first half of 
the year consumers were actively stocking 
up against a strike which was expected 
to be of several months duration should 
it start, and during the latter half of the 
year by the strike itself which, having 
broken out in August, was only partially 
settled by the end of the year. Actual 
consumption in America remained at a 
high level and in Europe showed a con- 
siderable increase over the previous year, 
whilst in the U.K. the decrease in con- 
sumption was very much less than the 
total of orders from Russia for copper 
rod which had been placed in 1958. 


Production increased steadily and the 
potential has been underlined by the fact 
that, although the American strike lost on 
the lowest estimate some 250,000 tons of 
production, a great part of this was made 
good by increased production in Chile, 
Rhodesia, etc. 


On the Metal Exchange itself, the year 
was one of greater activity with the 
market playing one of its traditional réles 
in that, in a time of over-production, 
stocks built up from some 5,000 I.tons at 
the beginning of the year to a peak of 
almost 16,000 tons by the early autumn 
and then, as prices rose and supplies be- 
came scarcer, this tonnage was reduced by 
the end of the year to the same figure at 
which it had started. This movement also 
gave rise to the establishment of a 
contango during the first period; then to 
a backwardation during the latter part of 
the year, as the cash price rose relatively 
in order to slow down the outflow of 
stocks. 


It is interesting to note that during the 
earlier part of the year electrolytic copper 
wirebars were delivered against the 
standard contract in spite of the strongly 
expressed opinion in some quarters that 
such an event would never happen. As 
all grades of copper have now been 
delivered at some time against the present 
standard contract, it can be claimed that 
basically the L.M.E. is serving its purpose 
in being able to absorb all the higher 





Copper 
£ s. d. 
Opening Cash .......... 220 7 6 
Three Months........ 219 17 6 
Clo Cae oo... 0k ..ks 255 5 0 
Three Months........ 239 17 6 
Highest Cash .......... 266 5 0 
(November) 
bowest Cash .......2.. 209 7 6 
(July) 
Highest Three Months .. 251 5 0 
(November) 
Lowest Three Months .. 210 12 6 
(July) 








Tin Lead Zinc 
£  8..@. S 2. @ £ &. 6 
745 0 0 i2 tT 6 fo 1 © 
747 5 0 t2 ii 6 1a 2 6 
785 10 0 7317 6 94 16 3 
782 15 0 la 3 9 89 17 6 
798 15 0 Ts © 3 97 17 6 
(November) (December) (October) 
745 0 0 65 17 6 71 2 6 
(January) (March) (April) 
802 15 0 7410 0 os. 2.6 
(November) (December) (October) 
747 5 0 68 7 6 70 13 9 
(January) (March) (February) 
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grades of copper in times of over-supply 
of all or each. This fact should give 
added strength to the argument of those 
who maintain that no additional contract 
is required for electrolytic copper and 
that, if producers and consumers would 
curtail to a limited extent the tonnage 
dealt in on long-term contracts, the 
L.M.E. price would stand alone without 
opposition as the pricing medium for 
copper outside the U.S.A. and Canada. 


Whilst on the subject of the L.M.E. 
contract, it is interesting to note that a 
slight alteration was made during the year 
to bring it in line with generai practice, 
namely the alteration of the discount for 
cathodes against wirebars from £3 to £1 
per ton. 


Impact of U.S. Copper Strike 


To examine the year in more detail, it 
opened with both producers and customs 
smelters in the U.S. quoting 29 c. per Ib. 
and the price on the L.M.E. standing at 
an average of £220 per ton with a very 
slight backwardation existing. During the 
whole of the first quarter copper was 
firm with the London price moving 
upwards, the U.S. producers’ price 
teaching 314 c. per lb., and the customs’ 
smelter price 34 c. per lb. 


Even as early as mid-January, the trade 
press began to report comments on the 
possibility of a major copper strike in the 
U.S. commencing in July and, as has been 
mentioned above, consumers started to 
over-buy as a safeguard; by the end 
of the quarter people were openly talking 
about the build-up of stocks in expect- 
ation of a strike. The upward movement 


was interrupted when there were rumours 
that the U.S. Authorities were about to 
make a release of something in excess of 
100,000 tons from the stockpile. Although 
this was denied almost immediately, prices 
continued their downward movement 
during the second quarter and, by July, 
the London quotation touched the lowest 
point of the year with three months being 
quoted at only a few shillings over £210 
per ton, and the U.S, customs smelters 
declining to the low point of 294 c. per 
Ib. and producers to 30 c. per Ib. 


Although at that point there was still 
the probability of a major strike in the 
U.S., some producers felt that the slide in 
price was going too fast and too far and 
the R.S.T. Group and Phelps Dodge both 
announced cutbacks of 10 per cent and 
7 per cent respectively. At the same time 
the trade was given to understand that 
similar action was being taken by the 
other major Rhodesian Group, the 
Belgian Congo producer and possibly the 
Chilean producers, but that no official 
announcement was likely to be made; in 
the event it was impossible to tell whether 
in fact production was retarded, as the 
U.S. strike enabled all other producers to 
go flat out during the last part of the year, 
giving an increased production for the 
year in all cases. The optimism 
engendered by the delay in the outbreak 
of the U.S. strike was soon dispelled 
when work began to cease early in 
August, and by the end of the month 
approximately 75 per cent of the copper 
producing industry in the U.S. was idle. 


The immediate effect on the price 
structure was that the L.M.E. quotation 
started to move up, but only relatively 
slowly, owing to the steps which had 
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already been taken by consumers to 
safeguard against any interruption in 
supplies; in fact, after an initial upward 
burst which took the price from the low 
point of July up to a little over £240 per 
ton, during September the market fell 
back to £225 per ton before commencing 
a steady rise until the middle of 
November, assisted by a month’s strike at 
El Teniente mine in Chile. Sentiment was 
then affected by the invocation of the 
Taft Hartley Act in the steel strike in 
America and in the case of an imminent 
strike of dockers at American ports, and 
the year ended on a relatively subdued 
note with some settlements having been 
reached in the copper industry and with 
some under negotiation, but it was to be 
almost the end of the first quarter of 1960 
before all strikes had been settled. 


After the commencement of the strike 
the price structure in America followed a 
somewhat different pattern, as there was 
a producers’ price, first at 314 c. and then 
at 33 c. per lb. by those few producers 
remaining active: the customs smelter 
price was discontinued entirely and was 
not reinstated until the end of the year 
when it was quoted at 35 c. per lb. for 
deliveries commencing in February: 
dealer copper, however, fluctuated 
violently as, after standing at 294 c. per 
Ib. early in July, deals at up to almost 
40 c. per Ib. were reported in the autumn. 
It is known that substantial tonnages were 
dealt in at around the 374 c. per Ib. mark, 
and it was this latter activity which was 
largely responsible for the rise in the 
London quotation and the shipment of 
copper from Europe to the States. 


One conclusion which can be drawn 
from the events of the year is that the 
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price pattern produced by a strike in one 
of the major producing centres of the 
world can never be predicted on the basis 
of what has happened before as there are 
at least two variable factors, namely, the 


reserve productive capacity in other 
countries and the speed at which it can 
be brought in; and the stock position of 
consumers and also whether their order 
books permit them to re-sell some of their 
stocks if prices become really attractive. 
In future, it may be that the date on 
which major strikes may occur will 
become so well known that producers and 
consumers between them may be able to 
take action sufficiently early to be able to 
avoid any violent price fluctuation, as, in 
fact, was almost the case this time, since 
there was only about £12 per ton 
difference in the average forward price 
for August to October and October to the 
end of the year. 


The outlook for 1960, given freedom 
from serious loss of production due to 
strikes, is one of continuing growth in 
demand especially outside the U.S.A.: 
production is growing even faster how- 
ever, and a possible surplus of up to 
250,000 tons is possible which will 
probably mean lower prices and event- 
ually cutbacks in productions. These 
happenings may occur later than is 
generally expected, as already the effects 
of the U.S. strike have lasted far longer 
and have had far greater effect on prices 
during the first quarter of 1960 than had 
been anticipated by the majority of 
experts. 


Buffer Stock Manager’s 
Predominant Influence 


Since the crisis in the life of the 
International Tin Council in the autumn 
of 1958, the tin market has fallen more 
and more into the hands of the Buffer 
Stock Manager, and the I.T.C. has re- 
established its position as the quota 
restrictions became more and more 
effective. 


During the year it was possible to 
progressively increase the quotas and also 
reduce stocks in the hands of the Buffer 
Stock Manager, so that finally by the 
beginning of this year export restrictions 
had been almost totally removed in fact 
(although not on paper) and the Buffer 
Stock stood at approximately 10,000 tons. 


At the beginning of the year there was 
a quota on the imports of tin from the 
Sino-Russian Bloc into the main European 
consuming countries, but this was sus— 
pended during January on the U.S.S.R. 
agreeing to limit their exports to western 
world markets to 13,000 tons for the year; 
in the event it is believed that this tonnage 
was in fact not reached. In February, the 
quarterly export quota, which was then 
standing at 20,000 tons, was raised to 
23,000 tons for the second quarter of 
1959 and subsequently to 25,000 tons in 
the third quarter, 30,000 tons in the 
fourth, and 36,000 tons in the first quarter 
of 1960. In addition to sales from the 
Buffer Stock and increased availability of 
metal from producing countries, the U.K. 
Government disposed of 2,500 tons in the 
last half of 1959 and announced that they 
were going to sell a similar tonnage 
during the first half of 1960 and that the 
sales would be made on their behalf by 
the Buffer Stock Manager. 


As mentioned at the beginning of this 
section, the Buffer Stock Manager has 
obtained an increasing hold on_ the 
dealings on the L.M.E. and this has been 


facilitated by the permission given to him 
by the Council to operate within the 
middle range, i.e. £780 per ton to £830 
per ton. This permission has been taken 
literally insofar as the operations have 
tended to limit the fluctuations between 
a narrow range of prices slightly below 
the £800 per ton mark, which is believed 
to be the maximum price acceptable to 
the U.S. for them to continue their moral 
support of the Agreement. The result of 
the action of the Buffer Stock Manager 
in keeping the market within such narrow 
limits has been to strangle merchanting 
in the metal and has practically eliminated 
those dealings on the Exchange which 
can be attributed to hedging and other 
commercial operations. It is hoped that 
the Committee of the Exchange will take 
action to avoid a repetition of this state 
of affairs if a second Tin Agreement 
comes into force after the expiry of the 
present agreement on June 30, 1961. 


During the year consumption has 
shown a slight improvement over the 
previous two years. Had it not been for 
the steel strike in the U.S. the figure 
would have been considerably higher, but 
the outlook is favourable and with 
increase in production becoming more 
difficult owing to difficulties in Indonesia 
and Bolivia, a shortage may develop 
within the next two years unless exports 
from the Iron Curtain countries are con- 
siderably increased; as to the possibility 
of this, opinions differ considerably as 
there is a large body of opinion which 
believes that, with the increase in the 
standard of living, the consumption of tin 
in Iron Curtain countries, especially 
Russia, may expand to such an extent 
that exports become entirely dependent 
upon the necessity for obtaining foreign 
exchange, and even then there would 
probably be a number of other exports 
which would be accorded priority over 
tin. 


In the producing countries, the diffi- 
culties caused by the restriction in exports 
have now been largely overcome except 
in Bolivia, and to a smaller extent in 
Indonesia, and the latter country is now 
considering building a smelter on its own 
territory for the smelting of its con- 
centrates, which at present have to be 
smelted abroad. The transfer of tin 
smelting from Singapore to Penang has 
been completed and shipments of almost 
the whole of the so-called “Straits Tin” 
now come from Penang, where both the 
major companies now have their smelters. 


With consumption throughout the 
world on the increase, the possibility of 
balancing supply and demand seems to 
depend upon the continuation of ship- 
ments of tin from Russia to the West. 
Should this tonnage be restricted, as some 
exvect, the complete elimination of quotas 
will be necessary. This may also release 
sufficient metal to hold the price in check 
this year but it appears likely that, before 
June 1961, the I.T.C. may find it difficult 
to keep the price around its present level, 
and should a substantial rise take place, 
the negotiations for a further Tin Agree- 
ment may become more difficult. 


Lead and Zinc Markets 


The lead and zinc markets were affected 
throughout the year by the continuance 
of import quotas into the U.S. and 
voluntary curtailment of sales by pro- 
ducers throughout the world. It will be 
remembered that a Conference was held 
in London in the autumn of 1958 with a 
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view to deciding whether Government 
intervention was necessary in view of the 
over-production of the two metals then 
existing. This Conference decided to meet 
again in the early part of 1959 with a 
view to setting up a Study Group and the 
meeting was eventually held at the end of 
April. 


During the interval, some producers 
instituted a policy of restricting sales and 
at the spring Conference it was agreed to 
institute a general 10 per cent reduction 
in the availability of metal and that the 
position should be reviewed early in 1960. 
This voluntary action was observed by all 
major exporters, either through reduction 
in actual production from mines or by 
stock-piling concentrates or, in some 
cases, even stock-piling the metal itself: 
the results were extremely satisfactory 
in the case of zinc but less so in the case 
of lead as, in spite of the US. steel strike, 
the consumption of the former exceeded 
all expectations. 


There is no doubt that the fact that 
these two metals are generally mined 
together is going to present a number of 
complicated problems in the future, if the 
prices of both metals are to remain 
relatively steady. This will be rendered 
more difficult by the continued greater 
advance in the use of zinc than of lead 
and it does appear that unless some new 
use is found for the latter, the whole 
situation of lead/zinc mines will have to 
be re-assessed and the prices of zinc and 
lead allowed to differ to a far greater 
extent than is at present thought 
reasonable. 


The lead market opened the year with 
the U.S. quotation at 13 c. per lb. and 
the London price at approximately £72 
per ton. The market, however, fell during 
the first quarter of the year with the price 
in America reaching 11 c. per lb. and the 
price in the U.K. falling below £70 with 
a contango existing over the period. The 
spring Conference enabled the U.S. price 
to advance to 12 c. by the end of May 
and to 13 c. by the end of August, but in 
spite of the cutback in production due to 
a strike at the Asarco plants, this level 
was not held and the year ended with a 
price of 12 c. per lb. 


In London, however, the price from 
April onwards went up gradually until 
August, reaching about £74 per ton; it 
then fluctuated between this figure and 
£71 per ton until the end of the year when 
it once more was at the top of this 
bracket. By the end of the year the 
voluntary cutbacks were having some 
effect and a _ small backwardation 
appeared momentarily in November and 
became established by mid-December. 


The lead trade as a whole was almost 
free from labour troubles, there being 
only one small strike in Peru in the earlier 
part of the year and the one referred to 
above at the Asarco plants. At the same 
time consumption continued at an even 
rate with the outside U.S. situation 
making a better showing than the U.S. 
domestic picture. It is expected that this 
state of affairs will probably continue 
well into 1960, but the continued over- 
availability will still need attention, as was 
evidenced by the decision at the Geneva 
Conference in January, 1960, when it was 
agreed that the restriction in availability 
should continue for the first nine months 
of this year. 


The zinc market, on the other hand, 
has produced a much more lively picture, 
the quotation in New York at the begin- 
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ning of the year being 114 c. per lb. which 
reached 124 c. per lb. by the end of 
October and held firm until the end of 
the year. In the U.K. the year opened 
with the price at £76 for current period 
and £73 for forward and ended the year 
at £95 and £90 respectively. The back- 
wardation continued throughout the whole 
year, except for a short period in April 
when supplies were still coming through 
at a high rate and when the market level 
itself showed the only weakness during 
the year. Apart from normal commercial 
considerations, the strength of the market 
permitted the sale by the U.K. Govern- 
ment of 3,000 tons of its stock-pile at the 
end of the year and the disposal of a 
similar quantity early in 1960. 


Both lead and zinc have been the sub- 
ject of much talk in the U.S. by those 
wishing to subsidize the domestic mining 
industry, most of which is comparatively 
high cost. Apart from the quotas which 
have been in force, there have been 
numerous attempts to stabilize prices in 
the States, to increase the duty if the price 
falls below a certain level or to pay a 
direct subsidy to the U.S. mines if prices 
are below certain figures; but there seems 
to be very little common ground between 
the mining group and the administration’s 
general policy and it seems unlikely that 
any further action will be taken until 
after the Presidential Election this 
autumn. 


After a year’s experience of quotas it 
would probably be better for the world 
lead and zinc trades to have this system 
maintained rather than to have a freeing 
of imports with a corresponding raising in 
the tariffs, as a pattern of trade is now 
developing outside the U.S. market which 


would seriously be disrupted again and 
with possibly disastrous effects on the 
price level if quotas were to be done away 
with. 


On the L.M.E. both markets have 
continued reasonably active, but the turn- 
overs have been disappointing and the 
Committee had under review during the 
latter part of the year the possibility of 
altering the basis of the contract to con- 
form to that existing for copper and tin. 
This change was, in fact, decided upon in 
March, 1960, and will be introduced 
before the end of 1960. 


Role of the L.M.E. 


The position of the L.M.E. during 1959 
was subject to a variety of attacks, the 
majority based on the alleged unsettling 
influence on industry of daily fluctuating 
quotations, but no constructive alternative 
proposals were put forward and the 
increased turnover appears to indicate 
that knowledge of how to make use of 
the Exchange is gradually spreading. 


The members of the Committee of the 
Exchange remain confident that the open 
fixing of prices continues to be the best 
method, but are still disappointed in the 
lack of understanding of the Exchange 
shown in many producing and consuming 
quarters. As has been said before, if all 
those making use of the London 
quotations for the purchase and sale of 
their metals, ores, etc., were to make 
themselves thoroughly conversant with 
the workings of the Exchange and play 
their part in establishing the daily 
quotations, the turnover would increase 
considerably and quotations attain more 
stability. 
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As a mark of confidence in the future, 
it was announced at the end of the year 
that a Secretary to the Committee had 
been appointed and would take up his 
duties at the end of the first quarter of 
1960, and whose chief task would be to 
increase the existing contacts between the 
L.M.E. and both sides of industry. 


The non-ferrous metal trade is entering 
a period of continuing expansion, both in 
consumption and production, with the 
latter showing signs of growing faster and 
it is, therefore, to be expected that more 
restriction schemes may have to be 
brought in during the coming years. It 
is hoped that the experience gained from 
the voluntary action of the lead and zinc 
producers may enable such actions as are 
necessary to be taken without Govern- 
mental interference. The industry would 
thus remain in the hands of those 
competent to control it, rather than 
pass into the hands of Government 
Officials who, however well meaning, can 
only base their judgments on hard facts 
and figures which, as those who have been 
in the trade for many years know full 
well, can be very misleading if not 
judged in the light of experience and day 
to day contact with all sections of the 
trade. 


It is hoped that the Metal Exchange 
will be able to play its part throughout 
the coming years in making the experience 
of its members available in all discussions 
bearing on the future well-being of the 
metal industry, gaining in return a 
fuller understanding of the problems of 
producers and consumers, thus enabling it 
to introduce any alterations in its rules 
covering dealings by its members which 
are considered to be of benefit to all who 
make use of its services. 
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ALUMINIUM By Smith Bracewell 


omic recovery during the past year, 

the aluminium industry has shown 

more definite signs of a resumption 
of the rapid growth which was interrupted 
by the 1957 trade recession. There was a 
considerable improvement in demand for 
the metal and this justified, not only the 
re-activation of production facilities 
which had been idle for many months 
and the completion of many expansion 
projects, but some restoration of the 
levels of prices. 


I: accordance with the general econ- 


The field of applications and uses for 
aluminium continued to be widened, a 
notable example of this in the U.K. being 
the use of the metal in the superstructures 
of the new liners “Oriana” and 
“Canberra,” which is expected to achieve 
such beneficial economic results in the 
saving of weight and increased passenger 
accommodation. The strong upward 
trends in aluminium consumption and 
production which were such a character- 
istic feature of the early nineteen-fifties, 
but which wavered in 1957-58, appear to 
have been resumed. 


Free World primary aluminium pro- 
duction in 1959 is estimated to have been 
about 15. per cent higher than that of the 
previous year and to have amounted to 
3,200,000 tons.* In the Soviet sphere also 
production has increased, possibly to an 
even greater degree, and, for the first 
time, world primary production exceeded 
4,000,000 tons. It was double that of 1952 
and four times that of 1947, and consider- 
ably greater than that of its rival non- 
ferrous metal, copper. 


Despite these improvements, however, 
the potential supply of aluminium still 
exceeded demand and, particularly in 
North America, a high percentage of the 
production facilities was idle at the end 
of the year. Free World primary pro- 
duction during 1959 represented only 
about 85 per cent of the aggregate 
installed production capacity. 


_ By the implementation of various pro- 
jects under construction or definitely 
agreed upon in the U.S., Canada, Norway, 
Spain, Mexico, Surinam, Brazil, India, 
Formosa, Japan and Angola, Free World 
Primary production capacity will be 
Increased in the near future to nearly 
5,000,000 tons per year. The adoption of 
other more tentative expansion projects 
In Yugoslavia, Switzerland, Spain, 
Canada, Brazil, Venezuela, India, Ghana, 
Guinea, Cameroon, Belgian Congo and 
nee would add a further 1,500,000 
Ons. 


North America 
In the U.S., which was again responsible 


for more than half of the Free World out- 
put, demand for aluminium was 


influenced by the effects of the steel strike, 


by the impending termination of existing 
wage agreements, and by the expiration 
in July of the price-freeze introduced by 
producers in 1958. This led to inventory 
buying during the early part of the year, 
and the resulting increased demand was 
not sustained over the later part of the 
year. In consequence, the rate of primary 
production increased from 80 per cent of 
installed capacity during the first quarter 
to 90 per cent in July, but fell again to 
80 per cent at the end of the year. Over 
the whole year production averaged about 
85 per cent of capacity. New monthly and 
quarterly production § records were 
attained during the temporary peak 
periods. Primary production during 1959 
was 25 per cent higher than in the 
previous year and 16 per cent higher than 
the previous all-time peak in 1956. 


In the U.S. the level of production was 
affected also by the severe reduction 
from 300,000 tons in 1958 to 65,000 tons 
in 1959 in the amount of primary 
aluminium delivered by producers to 
Government agencies under the “put 
right” clauses of the agreements made at 
the time of the 1950-55 expansions. Only 
two producers, Reynolds and Harvey, 
participated in these deliveries, and next 
year only the Harvey concern will have 
outstanding rights under these agreements. 





PRIMARY PRODUCTION 
(In thousands of I.tons) 


1957 1958 1959* 


eee 1.471 1,398 1,741 
NER, Suhcsniscnenees 497 576 560 
eee 137 166 170 
Federal Germany... 151 135 148 
Norway = .....<...0<. 94 119 142 
NE saldcncncucesee 67 82 98 
RR etree ae 65 63 74 
AMSITIA 2... ..200200000 58 56 60 
Switzerland ......... 31 31 31 

BRS cate tccdccciweces 29 26 24 
Yugoslavia ......... 18 21 24 
TNR oo oh s.ua senncaaewe 15 16 23 
ree 13 13 13 
F. Cameroons ...... 7 31 36 
MOON ocdosncsacsasa, 9 9 15 
| eee 8 8 16 
PRGOMR: éc5.5s0000 11 11 13 
Ar 8 8 8 





Free World Totals 2,709 2,769 3,200 











SS es 490 540 700 
ne 26 39 45 
*E. Germany ...... 32 34 36 
Polaad — ......<..0:: 20 22 23 
Czechoslovakia ... 16 26 42 
ORR ivctcvaccicnask 20 WA | 70 
TRUMABIA «...0.550006 10 10 10 
*Total: 

Soviet Sphere 600 700 900 

*World Totals 3,300 3,500 4,100 





*Estimated. 
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A noteworthy feature of the US. 
industry during 1959 was the considerable 
increase in exports of aluminium. Exports 
of crude increased from 47,000 tons in 
1958 to 121,000 tons in 1959, the U.K. 
being the largest customer. 


During 1959 primary production 
capacity in the U.S. was increased by 
126,000 tons to well over 2,000,000 tons 
per year. By the complete activation of 
its new reduction plant at Ravenswood, 
Va., the Kaiser concern was responsible 
for 64,000 tons of the increase; by the 
completion of its Ohio plant, Ormet 
added 32.000 tons; and by the operation 
of part of its new plant at Massena, N.Y., 
Reynolds added 30,000 tons. Alcoa also 
modernized 10,000 tons of its production 
facilities at Massena. Further expansions 
under construction by Alcoa at Evans- 
ville, Ind., and at Point Comfort, Texas, 
and by Reynolds at Massena, N.Y., will 
eventually bring U.S. production capacity 
up to 2,330,000 tons per year. 


In Canada Alcan experienced a gradual 
improvement in its sales position through- 
out the year, and at the end of the year 
the company was operating at 77 per cent 
of its rated production capacity of 
750,000 s.tons per year, as compared with 
about 66 per cent at the beginning of the 
year. Production facilities at Arvida, Isle 
Maligne and Kitimat, which had been idle 
for many months, were re-activated in the 
later part of the year, The improvement 
continued in the first quarter of 1960, at 
the end of which operations were at about 
90 per cent of rated capacity. The decision 
of the company in December to supply 
5,000 tons of aluminium to the People’s 
Republic of China represented a reversal 
of its former policy and provided a 
welcome indication of an easing of ten- 
sions in international relations. 


All the North American aluminium 
producers displayed a growing interest in 
foreign markets and potentialities. U.S. 
producers acquired affiliations with large 
fabricating concerns in Western Europe 
and South America. Alcan acquired the 
Apex Smelting Company, one of the 
largest producers of foundry alloys in the 
U.S., and entered into a long-term agree- 
ment with the Kobe Steel Works in 
Japan, which provides for the purchase 
by the latter of all its foreign aluminium 
requirements from Alcan. 


Completion of the second stage of the 
80,000 tons reduction plant at Baie 
Comeau in Quebec, belonging to the 
Canadian British Aluminium Company, 
brought Canadian production capacity to 
773,000 tons. Alcan’s projected expansion 
proposals at Kitimat and in the Saguenay 
area, which provide for a total increase 
of 180,000 tons in capacity, have not yet 
been implemented. The new hydro-electric 
power facilities at Chute-des-Passes, 
Peribonca River, in the Saguenay area, 
were completed during 1959, however. 


*l.tons used throughout unless otherwise stated. 
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In the U.K. aluminium consumption 
in 1959, as represented by despatches of 
semi-fabricated products, totalled 350,000 
tons, a 16 per cent increase over the figure 
for the preceding year and an all-time 
peak. Despatches of virgin aluminium 
increased by 25 per cent to 290,000 tons, 
and those of secondary metal increased 
by 50 per cent to 150,000 tons. In 
consequence of the restriction of hydro- 
electric power supplies occasioned by the 
low rainfall in Scotland, U.K. production 
of virgin aluminium in 1959 was 8 per 
cent less than that of 1958. Imports of 
crude aluminium, however, increased by 
nearly 17 per cent to 252,000 tons and 
were 6 per cent higher than those of 1956. 


A feature of some interest is the 
evidence of the changing source of U.K. 
crude aluminium imports. Since 1955, 
despite the recent establishment of the 
reduction plant at Baie Comeau, annual 
imports from Canada have decreased from 
239,000 tons to 147,000 tons, whilst over 
the same period those from foreign 
countries have increased from 19,000 tons 
to 105,000 tons. Imports from the U.S. 
increased from 1,000 tons to 45,000 tons, 
those from Norway from 11,000 tons to 
34,000 tons, and those from the U.S.S.R. 
from 2,000 tons to 15,000 tons. 


For some time it has been widely 
recognized that the growth of the 
aluminium industry in the U:K. and other 
Western European countries, as expressed 
in terms of per capita consumption, has 
continued to lag behind that in the U.S., 
and that these highly industrialized 
countries offered scope for immediate 
market development. North American 
aluminium producers, faced as they have 
been during the past two years with over- 
production, have recently displayed a 
strong desire to participate in the 
European aluminium industry with a view 
to its development, and this has led to 
some important affiliations with British 
firms. 


In January, 1959, as a result of the 
purchase of most of the issued shares of 
the British Aluminium Co., Ltd., by the 
Reynolds-Tube Investments combination, 
Reynolds secured an interest in that 
company. In June, 1959, Alcoa, in 
combination with Imperial Chemical 
Industries, formed the Imperial Alu- 
minium Co., Ltd. (Impalco) and thus 
acquired an interest in the huge fabric- 
ating facilities of I.C.I. at Swansea. In 
January, 1960, a third American producer, 
Kaiser, put up £5,000,000 in cash to 
become joint owners with the Delta Metal 
Company of James Booth Aluminium 
Ltd., which had recently been formed by 
Delta to acquire the important aluminium 
interests of James Booth & Co., Ltd. In 
February, 1960, Impalco acquired Invicta 
Foil and Cheswright & Nicholls, pro- 
ducers of aluminium foil. 


The infusion of this American capital 
and experience and the introduction of 
more vigorous sales promotion which may 
be expected to flow from it, will 
undoubtedly prove beneficial to the 
aluminium fabricating industry in the 
U.K. One significant outcome has been 
the recent decision by James Booth 
Aluminium Ltd. to install what is claimed 
will be the largest rolling mill of its type 
in Western Europe at its works at Kitts 
Green, Birmingham. 


In Western Europe as a whole primary 
production in 1959 is estimated to have 


totalled about 710,000 tons, an increase 
of 10 per cent over that of 1958 and of 
19 per cent over that of 1956. 


In November, 1959, the first aluminium 
ingot ever to be produced in France from 
electric power based on natural gas was 
poured at Ugine’s reduction plant at 
Lannemazon, Hautes Pyrenees. By the 
end of the year the capacity of this plant 
had been increased from 10,000 to 
35,000 tons per year. In February, 1960, 
Péchiney started large scale production 
at its new 50,000 ton reduction plant at 
Noguéres-Moureux. Both these plants 
now obtain their electric power from the 
new generating station at Artix, which is 
based on the natural gas of the Lacq area 
in the Hautes Pyrenees. By completion 
of these projects French primary pro- 
duction capacity will be raised from 
169,000 tons to 245,000 tons per year. 


In Norway the completion of the 
Ardaal II and Mosjoen reduction plants 
brought Norwegian capacity up to 
175,000 tons per year. Annual production 
increased by 20 per cent. By _ the 
construction of the 43,000 ton Ardaal III 
plant and the proposed addition of 
10,000 tons to the capacity of the 
Mosjoen plant, Norwegian capacity will 
be raised to 228,000 tons by 1964. 


An event which may have some effect 
upon the European aluminium industry 
was the signature in November, 1959, of 
the Convention constituting the European 
Free Trade Association, as a result of 
which, as from July 1, 1960, all the seven 
participating countries except Portugal 
will reduce import duties on goods, 
including crude and fabricated aluminium, 
traded between them, and will eliminate 
them entirely by 1970. The President 
of Aluminium Ltd. recently made a strong 
plea in Federal Germany for a lowering 
of the country’s 7 per cent tariff and 4 per 
cent turnover compensation on imported 
aluminium in place of the existing duty 
free import quota. 


The effects of the establishment of the 
European Economic Community upon 
the aluminium and bauxite industries are 
still a matter of much concern to pro- 
ducers outside the community. 


The Soviet Sphere 


The U.S.S.R. has not yet released any 
official figures relating to aluminium pro- 
duction during the post-war period, and 
estimates of primary production, which 
are usually based upon data relating to 
percentage increases, vary considerably. 
Some information is now being released 
relating to foreign trade, and it has been 
revealed that in 1958 U.S.S.R. exports of 
crude aluminium totalled 113,000 tons, 
slightly less than half of which went to 
non-communist countries, Judging by this, 
it may be that production in 1958 was 
considerably greater than the generally 
accepted estimate of 540,000 tons shown 
in the table (page 25), 


It has been reported that during 1959 
the new 200,000 ton reduction plant at 
Stalingrad came into operation. Com- 
pletion of the three other reduction 
plants at Krasnoyarsk (400,000 tons), 
Irkutsk (300,000 tons) and Pavlodar 
(250,000 tons) is calculated to raise 
Russian production capacity to 1,750,000 
tons per year. It has recently been 
reported that a new 20,000 ton reduction 
plant is to be built at Lauta in East 
Germany, to be completed in 1962. The 
implementation of this and other expan- 
sion projects in Poland, Hungary, Czecho- 
slovakia and China will bring the annual 
production capacity of the Soviet bloc to 
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over 2,000,000 tons, and that of the world 
to 8,500,000 tons in the course of the 
next 10 years. 


Australasia 


In Tasmania, 3,000 tons are to be 
added to the capacity of the Bell Bay 
plant. As indicated elsewhere, the Com- 
monwealth Aluminium Corporation of 
Australia is investigating the practicability 
of constructing a reduction plant in the 
South Island of New Zealand, which will 
have a production capacity of 250,000 
tons per year. 


Aluminium Ltd. announced during the 
early months of 1959 that it was establish- 
ing a new aluminium fabricating plant 
in New Zealand, to be operated as a 
branch of its fully-owned U.K. subsidiary, 
Northern Aluminium Co. Ltd. This plant 
will have an initial capacity of 5,000 tons 
per annum of aluminium sheet and 2,000 
tons per annum of wire and cable. 


Asia 

With the completion and commence- 
ment of operations at the Indian Alu- 
minium Company’s new 10,000 ton 
reduction plant at Hirakud in Orissa in 
January, 1959, India’s primary production 
capacity was increased to 17,500 tons per 
year. The company, a_partially-owned 
subsidiary of Aluminium Ltd., plans to 
double the capacity of the plant and to 
increase the capacity of its alumina plant 
at Muri, Bihar, from 20,000 tons to 
60,000 tons per year, to expand the 
capacity of its rolling mill at Belur, West 
Bengal, from 10,000 tons to 18,500 tons 
per year, and to install an additional 
extrusion press at Alapuram, Kerala. 


In August, 1959, it was announced that 
the Kaiser concern and M/S Birla 
Gwalior, Ltd., had formed the Hindustani 
Aluminium Corporation, Ltd., with the 
object of constructing an aluminium 
reduction plant of 20,000 tons capacity at 
Pipri, near the new State-owned hydro- 
electric station at Rihand in Uttar 
Pradesh. Alumina will also be manu- 
factured from the bauxite to be obtained 
from the Amarkantak plateau. The U.S. 
Export-Import Bank is to lend the 
Corporation $30,000,000 for this project, 
which is scheduled for completion in 
1962. Another reduction plant of 20,000 
tons capacity, to be built at Metur, Salem, 
Madras, is to be financed by the State 
Government, by three Indian concerns 
and by the Italian Montecatini company. 
Implementation of these projects will 
bring India’s primary production capacity 
to 67,500 tons per year. 


Japanese primary production capacity 
also increased during the past year, and 
was expected to have reached a figure of 
134,000 tons by March, 1960. The 
capacity of the reduction plant at 
Kaohsuing in Formosa is to be expanded 
to 20,000 tons per year. 


Ghana 


There are welcome signs that at long 
last the Volta River hydro-electric and 
aluminium project in Ghana may be 
implemented. The engineers of the Kaiser 
concern have recommended a new dam 
site one mile south of Kosombo, which 
will result in a reduction in estimated 
power costs, and preparatory work 1s 
preceeding at this site. In February, 1960, 
it was announced that, in collaboration 
with other aluminium producers, Kaiser 
had formed an international consortium 
to be known as the Volta Aluminium 
Corporation (VALCO) with the objective 
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of establishing an aluminium industry in 
Ghana. The possibility of granting a loan 
to assist the project is being considered 
by the International Bank. The pro- 
duction of corrugated aluminium sheet 
was initiated during the year by Ghana 
Aluminium Products Ltd., a new fully- 
owned subsidiary of Aluminium Ltd, 


South America 


Contracts have been entered into for 
the supply of equipment for the new 
hydro-electric generator to be built at 
Brokopondo in Surinam, which is to 
supply power to the reduction plant to be 
built and operated by Alcoa. It is reported 
that a 20,000 ton reduction plant is being 
built on the Caroni River in Venezuela, 
and that in collaboration with a local firm 
Alcoa is to construct a new 20,000 ton 
plant in Mexico. In Brazil also the 
existing production facilities are to be 
extended, and the construction of two new 
plants is being considered. 


Price 

The aluminium price freeze in oper- 
ation in the U.K., Canada and the U.S. 
at the beginning of 1959 was continued 
until the end of June. On December 16 
Alcan (U.K.) raised its price from £180 
to £186 per ton, and its parent company 
increased its price from 22.5 to 23.25 cents 
per lb. in all overseas markets except the 
U.S. The following day U.S. producers 
made similar increases in their overseas 
prices, and increased their internal prices 
from 24.7 cents to 26 cents per lb. for 
aluminium pig, and the price of Canadian 
metal in the U.S. was raised by the same 
amount. 


In January, 1960, the price of primary 
ingot in France was equivalent to £165 
per ton, and those of West Germany and 
Italy were the equivalent of £187 and £217 
per ton respectively. 


Outlook 


_ Aluminium is being used increasingly 
in the civil engineering, building, trans- 
portation, packaging and many other 
industries, and there is little doubt that 
there is great scope for expansion of the 
market, particularly in Western Europe, 
which is recognized as one of the most 
promising regions for immediate 
expansion, Latest reports show an upward 
trend in demand in the early part of 1960, 
and reliable authorities in North America 
forecast the achievement of new pro- 
duction and consumption records in 1960, 
and the possibility of an average increase 
of 10 to 20 per cent in shipments to 
consumers. 


Bauxite and Alumina 


Because of an apparent curtailment of 
Production in Jamaica, consequent upon 
cuts in aluminium production in North 
America and U.S. Government stock 
piling decisions, world production of 
bauxite in 1959 may prove to have been 
slightly below that of the 20,700,000 tons 
in the preceding year. Jamaica exported 
13 per cent less bauxite but 8 per cent 
more alumina than in 1958. 


Two North American aluminium con- 
cerns are investigating the deposits of 
low grade siliceous bauxite in Jamaica, 
and it has recently been reported that 
extensive deposits of low grade bauxite 
have been found in the Pakaraima 
Mountains in British Guiana. 


The new alumina plant at Ewarton in 
Jamaica was brought into production in 
September, 1959. Construction of the 
alumina plant in British Guiana is still 
proceeding. 


Further exploration of the bauxite 
deposits recently discovered in the Cape 
York Peninsula in Queensland has 
revealed the existence of some 
2,000,000,000 tons of material of possibly 
commercial grade, and some authorities 
now estimate world reserves as amounting 
to about 7,500,000,000 tons. World 
consumption is expected to reach 
50,000,000 tons per year by 1975. 


Alumina will be made from _ the 
Queensland bauxite in Australia, but the 
problem of the site of the aluminium 
reduction plant is still under investigation 
by the Commonwealth Aluminium Cor- 
poration, In addition to the sites in Papua 
and Queensland, based respectively on 
hydro-electric power and coal, the Cor- 
poration is now investigating the practic- 
ability of an alternative site based on the 
hydro-electric power resources of Lakes 
Te Anua and Manapouri in the South 
Island of New Zealand. 


In West Africa the new 450,000 tons 
alumina plant at Fria, in Guinea, is 
expected to start production during 1960. 
It was recently reported that Aluminium 
Limited had invited two of the USS. 
aluminium companies to join them in the 
project for construction of the new 
alumina plant at Boké, in Guinea. Bauxite 
deposits in Sierra Leone, the Belgian 
Congo, the Ivory Coast, Cameroon and in 
the French Congo are being investigated. 


Light Metals 


In the U.S.S.R. considerable progress 
is being made in the perfection of 
processes for the recovery of alumina 
from nepheline, alunite and siliceous 
bauxite. Russia continues to import 
increasing quantities of bauxite from 
Greece, however. There appears to be 
some apprehension in Greece of the 
possible loss of its chief bauxite markets 
in Russia (as the result of the use of 
alternative sources) and in Federal 
Germany (due to possible competition 
from West Africa) and attention is again 
being directed to the possibility of 
establishing an aluminium industry in 
Greece, In Poland local aluminous shales 
are to be used in a new alumina plant 
which is being built at Gorka, near 
Cracow. In China, also, considerable use 
is being made of the alumina shales of 
Manchuria, Shantung and other ports of 
the Republic. 


Japanese aluminium companies have 
recently contracted to purchase increasing 
quantities of bauxite from Indonesia. 
Trial shipments of bauxite for use at the 
Bell Bay aluminium plant in Tasmania 
have recently been imported from India 
and Western Australia. 


In New Zealand bauxite has been 
found in Auckland, and legislation has 
been enacted to control the further 
exploration and development of the 
deposits. New deposits have been dis- 
covered also in Hungary, Costa Rica and 
Paraguay. In 1959 the U.S. received its 
first shipments of bauxite from the 
Dominican Republic. 


TITANIUM By A. Graham Thomson 


HE titanium metal industry can 
look back with qualified satisfaction 
on 1959. Prices continued their 
downward trend, alloy develop- 
ment gained further momentum, and with 
further progress in the development of 
civilian markets, the industry reduced its 
dependence on military aircraft programmes 
which, however, will continue to be the 
dominating factor for some time. 


Activities in all phases of the U.S. 
domestic titanium industry increased sig- 
nificantly last year, except for production 
and consumption of titanium sponge metal. 
The consumption of 3,953 s.tons of 
titanium sponge metal was slightly less 
than in 1958, but production and con- 
sumption of titanium ingot rose and out- 
put of mill products at about 3,000 tons 
was 15 per cent higher than in the previous 
year. A decrease in sponge output of about 
17 per cent reflected the cessation of 
Government purchases in 1958. A steep 
decline in output and consumption of both 
sponge and ingot took place in the third 
quarter. 





Sponge Sponge Ingot Ingot 
output cons. output cons. 
(in s.tons) 

1958 4,585 4,147 5,480 4,971 
1959 

Ist qtr. 1,205 1,258 1,842 1,740 

2nd atr. 1,449 1,391 2,171 2,129 

3rd qtr. 724 508 842 591 

4th qtr. 520 796 1,162 1,504 


Total 3,898 3,953 6,017 5,984 
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In the U.K. the titanium industry is still 
operating below production capacity. 


During the first six months of 1959, 
Japan produced 1,173 tonnes of titanium 
sponge and 1,665 tons of titanium slag. 
Exports of titanium sponge during this 
period totalled 880 tonnes, of which 867 
tonnes was destined for the U.S. and 13 
tonnes for European countries. 


In East Germany an experimental unit 
for the production of titanium is in opera- 
tion at Bitterfield. 


Prices 


In June, 1959, Imperial Chemical Indus- 
tries announced the biggest cuts yet made 
in the prices of British wrought titanium 
products. Sheet, strip, plate and wire were 
cut by 25 per cent, rod and billet prices by 
15 per cent, and extrusions by 124 per cent. 
These were the second reductions to be 
announced by the company within twelve 
months. 


In the U.S. the price of titanium sponge 
has been halved within five years. At the 
end of 1959 sponge was quoted at $1.60 
per lb. for grade A-1 and $1.50 for grade 
A-2. 


Markets and Alloys 


Although manned military aircraft con- 
tinued to dominate the markets for titanium 
in 1959, two significant developments were 
recorded. About 15 per cent of metal 
shipped in the U.S. was destined for missiles 
and a further 15 per cent was in civilian 
applications, primarily construction of 


Light Metals 


new commercial jet and turbo-prop air- 
craft. 


Titanium’s high strength/weight ratio is 
attractive to builders of commercial air- 
craft, who calculate that each pound of 
weight saved is worth $250-$300 in addi- 
tional payload in the life of the plane. Hence 
titanium metal is being used in increasing 
quantities in airframes and engines. The 
new Douglas DC8 jet contains 2,000 Ib. 
of titanium, the Convair about 2,500 Ib., 
and the Lockheed Electric 700 lb. The new 
Comets also contain a considerable number 
of titanium parts. 


On both sides of the Atlantic, the active 
campaign to establish titanium in the con- 
struction of chemical plant is beginning to 
show results. Because of its outstanding re- 
sistance to corrosion, titanium is being used 
for chemical processing equipment, bleach- 
ing and paper pulp manufacturing equip- 
ment, overhead installations in railway elect- 
rification, and in cathode protection. One of 
the largest non-military orders involved seven 
miles of tubing for Freeport Sulphur to be 
used in processing equipment for treating 
nickel-cobalt concentrates. Opportunities for 
exploiting titanium’s corrosion resistance 
have been further extended by an electro- 
mechanical process discovered by Imperial 
Chemical Industries. During the year this 
company became associated with Engel- 
hard Industries, Inc. of Newark, N.J., in 
the production of platinized titanium 
anodes, which may be used principally in 
electrolytic cells, portable electrolysers, 
electro-dialysis units, and for the cathodic 
production of steel structures. 


Titanium’s potentialities have been fur- 
ther increased by the development of new 
or improved alloys. Two grades of commer- 
cially pure titanium and two titanium 
alloys were added to the production range 
of Imperial Chemical Industries, who now 
have six grades of commercially pure 
titanium available. The softest and most 
ductile has a maximum tensile strength of 
26 tons/sq.in. with a minimum proof stress 
of 13 tons/sq.in. The strongest has a tensile 
strength of 40-50 tons/sq.in. and a minimum 
proof stress of 30 tons/sq.in. 


In the U.S., Republic Steel Corporation 
has developed and is producing a titanium 
alloy sheet which can be fully heat treated 
and rolled to a thickness of 0.001 in. in 
large sizes. The material can be used in 
aircraft and missile construction. 


The successful fabrication of titanium 
helium containers for Convair’s Atlas 
Missile has resulted in the first large-scale 
use of titanium alloy in a missile application. 


The Outlook 


The U.S. Department of Commerce 
estimates that titanium mill product ship- 
ments will decline in 1960 to 2,600 s.tons 
from 3,000 s.tons shipped in 1959. Accord- 
ing to Mr. Thomas W. Lippert, director of 
marketing, Titanium Metals Corporation 
of America, military aircraft construction 
will largely determine the level of the 
year’s titanium shipments, “because of the 
developmental nature of missile, ordnance, 
maritime, chemical and electronics mar- 
kets.” Indications point, however, to further 
progress in the development of commercial 
markets. On both sides of the Atlantic 
immense sums are being spent on titanium 
research and development. Producers are 
very conscious that titanium metal will 
only achieve its full commercial potential 
when its price becomes more directly com- 
petitive with that of established metals, 
and further price cuts will doubtless be 
made as and when circumstances permit. 


Rutile and I[lmenite 


The London quotation for Australian 
rutile fell from £35/£36 per ton c.i.f. at the 
beginning of 1959 to £28 on March 10, 1960. 
The price of Malayan ilmenites, however, 
remained unchanged throughout this per- 
iod at £11 10s. c.i.f. Current indications 
are that rutile’s persistent decline from over 
£100 during the past three years may be 
approaching its end, more especially since 
the uneconomic level of prices has forced 
many producers out of business, but no 
upswing is as yet in sight. 


U.S. production of ilmenite was approx- 
imately 600,000 s.tons, 6 per cent higher 
than in 1958, but rutile output was only 
2,000 tons, or about 25 per cent of the 
1958 total. 


Australian production of rutile fell to an 
estimated 79 l.tons in 1959 from the pre- 
vious year’s figure of 83 tons. A number of 
companies ceased work and only those 
with low costs, or having current contracts 
made at high prices, remained in operation. 
Operating companies on the east coast of 
Australia showed interest in increasing 
their areas of beach sand. 


Exports of ilmenite from Malaya de- 
clined from 91,700 I.tons in 1957 and 
74,800 tons in 1958 to 72,800 tons last year. 


During 1959 an Agreement was concluded 
between the Government of Sierra Leone 
and the Consolidated Zinc Corporation 
Ltd. and Columbia-Southern Chemical 
Corporation, under which the two com- 
panies were granted a Special Exclusive 
Prospecting Licence for titanium-bearing 
minerals over an area of 2,500 sq. miles for 
five years, with right to extension for a 
further five years. No mining operation 
is contemplated for the time being. 


In the Union of South Africa 87,233 
s.tons of ilmenite and 3,381 s.tons of 
rutile were produced during 1959. 


The Canadian titanium industry is based 
mainly on the mining of ilmenite for the 
production of titanium slag, used in pig- 
ments manufacture. The value of titanium 
shipped in 1959, either as ore, heavy- 
aggregate or titanium-bearing slag, was 
$8,489,320, being an_ increase of 
$1,914,243 over 1958. 


The Norwegian Mining Co., Titania 
A/S., will start mining operations in 
September, 1960, at the Tellness ilmenite 
deposit in the Jossingfjord district of 
West Norway. Production will be 300,000 
tonnes of ilmenite concentrates annually. 
In 1959 the company produced 226,000 
tons from the nearby Sandbekk mine. 


The production of titanium oxide for 
pigments manufacture is by far the largest 
outlet for ilmenite. Particularly encouraging 
for ilmenite producers, therefore, is the 
increasing demand for titanium dioxide. 
Large projects for the expansion of titanium 
oxide production were announced in 1959 
and early 1960. Under global expansion 
schemes aggregating some £14,000,000 
in cost, the British Titan Products Co. is 
to build plants in various countries pro- 
viding capacity for more than 60,000 
tons of titanium oxide a year. Laporte 
Industries plans to increase the Stalling- 
borough (Lincs) titanium oxide plant of its 
subsidiary, Laporte Titanium, from 30,000 
to 50,000 tons annually over a period of 
three years. A titanium oxide factory with 
an annual capacity of 10,000 tons is to be 
built near Rotterdam as a joint venture by 
N.V. Billiton Mij., and Albatros Sulphuric 
Acid and Chemical Works, N.V. 
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MAGNESIUM 


CCORDING to the U.S. Depart- 

ment of the Interior, Bureau of 
A Mines, the estimated world pro- 

duction of primary magnesium in 
1959 stood at the same figure as pro- 
duction in 1958, as will be seen from the 
accompanying table, 


In the U.S. production of primary 
magnesium began to increase in May, 
1959, after it had remained almost un- 
changed during the preceding 12 months, 
total annual production at 28,150 tonnes 
being slightly higher than in the previous 
year. The estimated recovery of secondary 
magnesium in 1959 at 9,000 tonnes was 
about 2,700 tonnes above 1958. 


Norwegian production of 9,300 tonnes, 
all of it from Norsk-Hydro’s magnesium 
plant, which is the biggest in Western 
Europe, remained unchanged. It is 
reported that in 1960 this company 
intends to increase by 50 per cent the 
capacity of its Heroya smelter to 13,500 
tons per year. 


Russian production, about which few 
facts are known, is assessed at 40,500 
tonnes, a figure which has been estimated 
annually since 1955. However, higher 
figures are given by the Metallgesellschaft 
Frankfurt /M. (See Metal Statistics, 1949- 
1958.) 


Output of primary magnesium in Japan 
during 1959 is reported to have totalled 
1,720 s.tons, an increase of 55 per cent 
on the previous year, and nearly four 
times as high as stated above by the USS. 
Department of the Interior. Secondary 
Magnesium production in 1959 rose to 
3,120 tons, or 25 per cent more than in 
1958. Use of magnesium in Japan has 
risen at an unexpected rate since the war 
and virtually all production is domestic- 
ally consumed, a substantial portion being 
used for alloying purposes. Plant stocks 
at the end of January 1960 are reported 
to have totalled only one ton of primary 
and 88 tons of secondary metal. 


Production Capacity 


In the U.S. the Alabama Metallurgical 
Corp., owned jointly by Calumet and 
Hecla, Inc., and Brooks and Perkins, Inc., 
with an initial annual capacity of 7,000 
tons went into production. Rolling slabs 
from its high-purity magnesium were 
poured in October, 1959. This means that 
the U.S. now has two primary producers 
in the field. 


It is stated in the Second Five Year 
Plan that magnesium production based on 











PRODUCTION 
(in tonnes) 

195 1959* 
a re 5,270 5,260 
Sere 1,720 1,723 
Germany, West? ... 189 181 
BME Sy eoictavncciados 4,179 4,172 
OS a EE eee 408* 408 
MOIWAY. .....0500c.0005 9,275 9,297 
MS Sco ccccccs 149* 149 
Switzerland ......... — — 
ee 40,815 40,815 
United apveceeanille 2,358* 2,358 
seen tten bei 27,297 28,146 
World total* 92,500 92,500 





*Estimate. 
+Primary metal and remelt alloys. 
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deposits of magnesite in Central Czecho- 
slovakia is to be built up. 


Consumption 


U.S. consumption of primary mag- 
nesium was 40,500 s.tons or approxim- 
ately 28 per cent above 1958. Producers’ 
and consumers’ stocks at the close of 1959 
were estimated at 60 per cent of those 
reported in December, 1958. The 
increased consumption must therefore 
have been supplied from stock. According 
to the U.S. Department of Commerce 
shipments of mill products rose by 24 per 
cent and castings by less than 5 per cent, 
for the first ten months of 1959 compared 
with the same period of 1958. 


Uses 


There seems to have been a general 
tendency for structural magnesium pro- 
ducts to be less used for defence require- 
ments and more for civilian purposes 
(because defence now makes fewer 
demands). However, no new article of 
mass-consumption has made its appear- 
ance either in Great Britain or in the U.S., 
and the Volkswagen consuming annually 
about 1,300 tons, is still the greatest single 
outlet for magnesium. 


Although new applications were being 
actively explored in the U.K., sizeable 
tonnages of metal continued to go mainly 
into established usages; e.g. for alloying 
with aluminium, for use as a canning 
material in the nuclear industry, for 
cathodic protection, commercial vehicles, 
aircraft, missiles and textile machinery. 
Other usages in process of development 


were: printing beds, light luggage and 
half-track conversion units for farm 
tractors. In the British nuclear industry 
Magnox magnesium base alloy was still 
widely used as a canning material. 


In the U.S., owing to the size of the 
home market, demand even for novel 
applications is often large enough to 
justify experimental work in magnesium 
even without the prospect of large-scale 
production. However, as in Britain, mag- 
nesium is still in demand for missiles, 
aircraft, anodes and for alloying. The 
electronics industry is also a large scale 
consumer. 


The casting alloy designated MSR, 
developed in the U.K. in 1958, was 
followed up in 1959 by a wrought alloy 
designated ZTY, for use at elevated 
temperatures. 


Prices 


In the U.S. the basic price of primary 
magnesium ingot in standard 42 lb. pig 
form remained at 32.25 c. per lb.; but 
in order to increase competitiveness 
with aluminium in the automotive industry 
the price of AZ91 was reduced to 
about 29 c. per Ib. in the summer. 
Magnesium is competitive when its price 
is no more than 1.3 that of aluminium. 
In Britain the price of pure magnesium 
fell from £275 to £252 at the beginning of 
the year; it fell further to £226 in 
November, but rose again in December to 
£252, per i.ton. In Canada it fell from 
£319 to £254; in France from £370 to 
£334; in Italy from £307 to £302. 


The price of secondary magnesium 
alloy in Britain was £214, and therefore 
competitive with aluminium. 


Light Metals 


Outlook for 1960 


If, superficially, the magnesium industry 
appeared to remain fairly static in 1959, 
the recent tendency towards lower selling 
prices should result in increased demand. 
In the U.S., even if consumption remains 
at the same level, as in 1959, an increase 
in production appears inevitable. Further- 
more, the use of magnesium as an alloy- 
ing ingredient in aluminium and as a 
reducing agent in the production of 
titanium and other metals should expand 
demand in proportion to consumption of 
those other metals. 


SCANDIUM 


RODUCTION of a _ pound of 

scandium by Union Carbide in the 

U.S. marks the first time that such 

a “large” quantity of this rare metal 
ever existed in one place at one time. It 
marked the completion of the first of two 
contracts with Materials Laboratory, Air 
Research and Development Command 
and the Air Material Command of the 
U.S.A.F. at Wright Air Development 
Centre. This contract called for one 
pound (0.45 kg.) of scandium of at least 
99 per cent purity. The material is in the 
form of two discs of scandium about 
34 in, in diameter and } in. thick. 


Scandium has a density comparable to 
that of aluminium, but at the same time 
has a relatively high melting point of 
1,550 deg. C., or about 24 times the 
melting temperature of aluminium. The 
second contract, already under way, calls 
for an analysis of the material by Union 
Carbide to study its physical, chemical 
and mechanical properties. 
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IRON AND STEEL By J. H. Thompson 


industry has been confronted with 

such violent oscillations of the 
economic pendulum as_ have _ been 
experienced in the past twelve months. 
In the summer of last year the industry 
plumbed the depths of a profound 
depression which reduced production to 
fully 30 per cent below capacity levels, 
and led to short time working at most of 
the steel plants. 


VER a quarter of a century has 
5° since the British steel 


The end of the holiday season marked 
the beginning of a sharp revival, stimu- 
lated no doubt by the relaxation of the 
credit squeeze. A more decisive event was 
the October General Election and the 
third successive repudiation of Socialist 
Party's espousal of the cause of re- 
nationalization. 


Thereafter the flood gates were opened. 
There was such a rush on the part of 
speculators to invest in steel that by the 
end of the year Stock Exchange valu- 
ations of steel equities had been doubled, 
and in some cases nearly trebled, and— 
more to the point—the upsurge in the 
demand for steel products surpassed all 
expectations, Consumers who for 18 
months had been exercising severe 
restraint in their purchases, and had 
drawn upon their reserves to the extent 
of nearly 1,500,000 tons, re-entered the 
market in a big way. New records of 
production were attained nearly every 
month and the industry has since been 
basking in an atmosphere of unparalleled 
prosperity. 


Happily the swift transition from 
slump to boom did not disclose a state 
of unpreparedness on the part of British 
steel makers. They had not curtailed their 
long term plans for re-equipment and 
expansion, and were in a position to make 
an immediate and adequate response to 
the increased demands made upon them. 
The modest target figure of 20,000,000 
ltons for 1959 which, at the end of 
August, seemed impossible of attainment, 
was slightly exceeded and the industry 
Now expects a further increase of 20 per 
cent in the steel output figures for the 
current year. 


Moreover, in the not improbable event 
of the target figure of 24,000,000 tons 
being exceeded, the industry is not un- 
Prepared. Existing capacity is officially 
estimated at 25,500,000 tons and will be 
further increased as the more advanced 
development plans mature. 


Expansion Plans 


After joint consultations between the 
Iron and Steel Board and the British Iron 


and Steel Federation, further distant 
development plans have been approved. 
The attainment of a target capacity of 
28,009,000 ingot tons in 1962-63 probably 
marks the limit of the physical resources 
of the builders of new plant and 
machinery, but the new plan embodies the 
attainment of a maximum of 35,000,000 
tons in 1965. 


This growing confidence in_ the 
supremacy of steel is no less convincingly 
manifest abroad. World steel production 
last year soared to 318,000,000 tonnes, 
slightly exceeding the previous record of 
316,000,000 tonnes in 1957 and being 
about 10 per cent better than the output 
of 289,000,000 tonnes in 1958. 


Despite the 116 days stoppage of pro- 
duction in the big American steel plants, 
the operation of many of the smaller 
units enabled U.S. steel to raise pro- 
duction by 8,000,000 I.tons above the out- 
put figures in the previous year, and 
although on January | production was 
within 5 per cent of the annual capacity 
of 148,500,000 tons per annum, further 
big expansion plans are afoot. 


U.S. steel companies have budgeted 
$1,600 million (£571,000,000) for mill 
expansion and new equipment in 1960, 
which is only $150,000,000 less than the 
all-time record outlay in 1957. 


In all the principal steel producing 
countries outputs have risen considerably, 
with Canada and Japan leading the 
advance. Soviet Russia records an output 





WORLD CRUDE STEEL 


PRODUCTION 
(in thousands of tonnes) 
1957 1958 1959 

AM ouschansaieave 112,253 85,255 93,446 
Cee: ..;..<...;. 4,572 4,345 5,914 
European Coal 

and Steel 

Community: 
Germany, W.* 27,970 28,930 32,448 
ve: re 14,098 16,100 16,746 
Beneluxf_...... 10,724 11,930 12,963 
AME foccovacesnesecs 6,787 6,913 7,444 





Total E.C.S.C. 59,800 63,873 69,601 


United Kingdom 22,047 21,914 22,600 
i ae 51,043 60,481 66,000 
| ee 12,564 13,358 18,300 
Other countriest 24,894 40,018 42,000 


World total§ 287,173 289,244 317,861 











*Includes the Saar. tBelgium, Netherlands and 
Luxembourg. tEstimated. §Excluding Communist 
China and North Korea. 
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increase of 10 per cent and all the 
countries of the European Coal and Steel 
Community, except Italy, have shared in 
the expansion, Western Germany increas- 
ing its lead over the U.K. 


Necessarily on a smaller scale, the steel 
development plans of the less industrially 
advanced countries reveal the same 
ambition and determination to make 
ampler provision for the satisfaction of 
their own requirements. India is building 
three big integrated steel plants designed 
to treble the existing rate of production, 
and it is interesting to observe that at 
Durgapur where the building of the new 
plant is in the hands of a British con- 
sortium, the first of three blast furnaces 
is already in commission. 


China, credited with an ingot output of 
11,000,000 tons in 1958, is straining every 
nerve to provide more of the steel which 
is the basis of its own industrialization, 
and with almost limitless resources of coal 
and ore, as well as manpower, progress 
is not in doubt. 


Turkey has launched its first project for 
the production of flat rolled steel projects, 
including tinplate, at an installation cost 
of £66,000,000 of which £36,000,000 will 
be advanced by the Development Loan 
Fund. 


Construction of this new plant at 
Eregli on the shores of the Black Sea will 
be in three phases. The first will increase 
annual output by 300,000 tonnes, and 
when completed the final scheme will 
raise output by 1,000,000 tonnes, saving 
the country nearly £20,000,000 in foreign 
exchange. 


Spain is building a new steel plant at 
Avila; the Latin American countries have 
expansion plans in hand, and Canada is 
going in for steel developments in a big 
way. 


Technological Advances 


All these enterprises clearly indicate the 
general belief that the steel industry is 
far from having reached its zenith. The 
challenge of new materials, of plastics 
and of aluminium cannot be ignored. One 
of the surprising features of the design of 
the world’s greatest passenger liner, for 
example, is the installation of a super- 
structure fashioned entirely of aluminium. 


Nevertheless the supersession of steel 
by other materials has been confined 
within narrow limits, which have been 
countered by the adaptability of the 
industry to meet the constantly changing 
and ever expanding world requirements. 
The twin aids of science and research have 
been freely employed in the evolution of 
new techniques for the production of the 
higher qualities of steel required in this 
supersonic age and impressive progress in 
the mass production of carbon steels has 
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been achieved by the introduction of 
convertor processes using top blown 
oxygen. 


Mr. R. W. Evans, a director of the 
Steel Co. of Wales, recently proclaimed 
his belief that it was “very unlikely” that 
more open hearth furnaces would be 
installed in the new British steel plants. 
The open hearth, as he put it, “is now 
fighting for its life.’ A great deal of 
capital has been invested in the open 
hearth process and these furnaces are not 
likely to be scrapped, though their 
natural life may be shortened. It is, how- 
ever, significant that no open hearth plant 
is envisaged at the new integrated steel 
works now being built at Llanwern in 
South Wales for Richard Thomas & 
Baldwins. 


In blast furnace practice also, the use 
of bulk oxygen is rapidly extending. In 
this connection it is significant that Sir 
Walter Benson Jones recently told the 
shareholders of United Steel that these 
evolutionary changes at their Appleby- 
Frodingham works had enabled the 
company to double the output of the blast 
furnaces over a period of ten years, and 
at the same time to reduce fuel consump- 
tion by one third. Similar results have 
been attained in the steel plant where two 
of the ten steel furnaces, using what is 
known as the Ajax process, have 
increased their outputs by about 75 per 
cent and reduced fuel consumption by 
70 per cent. 


State Still the Biggest Investor in 
British Steel 


Nine years ago the Conservative Party 
asked for and received from the electorate 
a mandate for the de-nationalization of 
the steel industry, but the wheels of 
bureaucracy grind slowly and it was not 
until 1953 that the Iron and Steel Holding 
and Realization Agency was appointed to 
ps gga the special duties implicit in 
its title. 


Theirs also is a_ story of strictly 
measured progress. At the end of 
September, 1959, the date of I.S.H.R.A.’s 
last annual report, the task of realizing 
the assets of the nationalized steel com- 
panies was by no means complete. The 
assets of twelve companies including those 
of Richard Thomas & Baldwins, one of 
the biggest and most progressive groups 
in the country, were still the property of 
the State. 


The proponents of free steel have 
noticeably become impatient, and a 
vigorous agitation in and out of Parlia- 
ment has kindled reactions. 


But the idea that the Agency’s with- 
drawal from the industry is now nearly 
complete proves, on examination, to be 
wholly illusory. The I.S.H.R.A. report 
indicates that investments and obligations 
amounted to £213,000,000 and, to mention 





U.K. STEEL RECORDS 
(in thousands of 1|.tons) 
1957 1958 1959 


Pig iron 

production 14,283 12,975 12,600 
Steel production 21,699 19,570 20,200 
Imports. ......... 1,284 730 627 
Exports ......... 3,160 2,775 3,108 
Scrap imports... 665 64 27 
Ore imports 15,912 12,899 13,315 





no other financial commitments of smaller 
dimensions, the Government has author- 
ized further loans of £50,000,000 and 
£70,000,000 respectively to assist in the 
financing of the two new strip mills now 
being erected in South Wales and in 
Scotland. 


Prior charge interest is still held in the 
following companies:— Colvilles, Ltd.; 
Consett Iron Co. Ltd.; Darlington & 
Simpson Rolling Mills, Ltd.; Dorman 
Long & Co. Ltd.; Guest, Keen & Nettle- 
folds (South Wales) Ltd.; Guest Keen 
Iron & Steel Co. Ltd.; John Summers & 
Sons, Ltd.; Steel Co. of Wales Ltd.; 
Stewarts and Lloyds Ltd.; and the United 
Steel Cos. Ltd. 


Thus the State remains today by far 
the biggest investor in the steel industry, 
the total holdings being in excess of 
£300,000,000. 


In another vital matter—the fixation 
of the maximum prices at which iron 
and steel products may be sold—the 
authority of the Government exercised on 
the advice of the Iron and Steel Board 
is absolute. Apart from oft repeated 
complaints that the burden of taxation 
leaves marginal earnings much too small 
to finance the vast development schemes 
now in progress, it is a system to which 
the industry has long since’ been 
reconciled. No decision is reached with- 
out prior consultation with the producers, 
and full information as to costs. 


But the interests of the users of steel 
likewise receive careful consideration and 
the upshot has been that in the past two 
years, during which inflationary pressures 
have never been relaxed, there have been 
three successive reductions in the general 
level of steel prices. In this manner the 
steel users, great and small, have shared 
in the advantages which have accrued 
from the bold investment policy of the 
steel companies, the provision of new and 
progressively more efficient plant and 
equipment. 


British steel is now relatively cheap 
and this is certainly one of the factors 
which have stimulated sales at home and 
abroad. Home demand has soared to 
unprecedented heights, exports are also 
running at a record rate and, pending the 
completion of still greater capacity later 
in the year, increased imports of semi- 
finished steel for the re-rolling mills have 
become a temporary necessity. 


IRON ORE 


The magnetic needle points unswerv- 
ingly to continued expansion of world 
steel production and the unrelenting need 
for the exploration and development of 
the ore fields. Happily the extent of 
proved deposits dispels all doubts of the 
adequacy of supplies—but the fact dis- 
penses no absolution from the require- 
ment of constant endeavours for the 
development of new resources to replace 
the erosion of the deposits in some of the 
world’s more highly industrialized com- 
munities. 


From the Canadian Arctic to Chile, 
from the jungles and the desert lands of 
Africa to Kazakhstan in the U.S.S.R., 
deposits of immense magnitude have been 
discovered, but still lack the transport 
facilities which will enable them to make 
their full contribution to the requirements 
of the new age. 


America’s growing hunger for iron ore, 
and that of the U.K. also, stems, of 
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BRITISH ORE IMPORTS AND HOME 


OUTPUTS 
(in l.tons) 
Home 

Year Imports Output 
re 8,380,687 12,935,000 
ee 8,956,000 14,647,000 
| eee 9,697,000 15,927,000 
ea 11,357,000 15,818,000 
| ee 12,044,900 15,568,000 
i Se eens 12,896,000 16,177,000 
BD bons cbiscs cbse 14,352,000 16,244,000 
Be io trsconecncinn. 15,919,000 16,900,000 
eer 12,898,000 14,336,000 
lo eee oe 13,315,000 14,872,000 





course, from a swift expansion of iron 
and steel production synchronizing with 
the dwindling of native ore resources, 
Both countries, to mention no others, are 
becoming increasingly dependent on 
imported supplies. It is considered that as 
early as 1965, U.S. annual imported ore 
requirements may reach a total of 
60,000,000 tons. 


Hence the American multi-million 
dollar operations in Labrador and 
Northern Quebec and substantial invest- 
ments in mining developments in Chile, 
Brazil and Peru. Hence also the direct 
investments of B.I.S.C. (Ore) Ltd. in the 
development of new deposits in Sierra 
Leone, French Guinea and Mauretania, 
to supplement long term contracts for 
supplies from Canada, North Africa and 
Sweden. 


The formidable costs of transport from 
the mines to the loading ports, and thence 
to the points of consumption, must 
necessarily be considered in any examin- 
ation of the relative values of native and 
imported ores. It is this factor which has 
prompted the closer attention now 
devoted to the beneficiation of low grade 
ores obtainable on the doorstep. (In this 
country it has been found that sintering 
has yielded handsome dividends in the 
form of increased blast furnace outputs 
and economies in fuel consumption; in 
the U.S. pelletizing has restored in some 
measure the commercial value of ores 
from domestic sources.) Ores, as one 
commentator has aptly described it, will 
henceforth be “tailor made” to meet the 
more exacting requirements of the blast 
furnaces. It is hinted that the scope for 
the mining of low-grade ores in Michigan 
has been widened by a system of pellet- 
izing which will enable hematite ore 
pellets to be charged direct into the 
furnaces without further processing. 


British blast furnace practice is based 
upon the maximum use of home ores. It 
will be observed from the appended table 
of statistics that the tonnage of home 
ores raised and consumed in U.K. blast 
furnaces has consistently exceeded that of 
imported material. Nevertheless, the 
margin is narrowing and, although 
development of the North Oxfordshire 
deposits is proceeding apace, it is mani- 
fest that the balance is moving in_ the 
direction of a supply position in which 
foreign ores will be predominant. The 
quantity imported in 1957 was approxim- 
ately 16,000,000 I.tons: in 1962 the total 
is expected to reach 22,000,000 I.tons, and 
in all probability thereafter it will pursue 
a rising trend. 


Transportation and Handling of 


Cargoes 

In this matter of ore supplies on a scale 
sufficient to ensure full satisfaction for 
present and future requirements, the 
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immediate and compelling tasks of the 
British steel industry are: (1) to ensure, 
irrespective of the fluctuations of the 
freight market and the availability of 
cargo space, the uninterrupted intake of 
foreign ores and (2) the provision of more 
up-to-date facilities for the quick handling 
of ore cargoes at the ports of discharge. 


Considerable progress has been made. 
Year after year continued growth has 
been recorded in the number of ships 
specially designed for the ore carrying 
trade, and in provision of this commercial 
armada B.I.S.C. (Ore) Ltd. has made very 
large investments. 


It is significant that the new fleet of 
special ore carriers thus far built for ore 
transport to British ports, does not exceed 
the dead weight range of 10,000-15,000 
tons. These, of course, are mere pigmies 
compared with plans for the building of 
60,000 to 100,000 tonners now planned 
for the European, American and Far 
Eastern trade. But the carriers of smaller 
capacity are invested with a wider range 
of movement than is possible for the new 
ocean giants, which are restricted to 
traffic lanes between ports of unusually 
large capacity. 


Nevertheless the British importing 
authority is subject to no _ limitation 


MANGANESE 


URING the years 1957 and 1958 

world manganese ore production 

averaged about one ton for every 

23 tons of steel production. 
Throughout the period 1949 to 1958 there 
was a similar average ratio ranging from 
21:1 in the years 1953-54 to 25:1 in 1950 
and 1955-56. In the absence of detailed 
statistical data relating to the year 1959 
it may be permissible to use these figures 
as a guide to manganese ore consumption 
in that year. On this basis and on the 
basis of an estimated world steel pro- 
duction of 300,000,000 tans,* the apparent 
manganese ore consumption for 1959 is 
estimated as 13,000,000 tons or about 
1,000,000 tons more than in the previous 
year, Owing to the somewhat abnormal 
level of stocks of ore in the U.K., the 
U.S., and other countries at the end of 
1958, however, production and deliveries 
of newly mined ore will have been some- 
what below this figure. 


The percentages produced by individual 
countries in 1959 were probably not 
markedly different from those of the 
Previous year, when the U.S.S.R. was 
responsible for 45 per cent of world 
production; India was next with 11 per 
cent, followed by Brazil with 7.5 per cent, 
the Union of South Africa, 7 per cent, 
and Ghana, 4.4 per cent of the 12,000,000 
tons produced. The remaining 25 per cent 
came from 32 other countries, of which 
Morocco, Belgian Congo, the U.S., Japan, 
Rumania, Hungary, Portuguese India and 
Cuba were the most important. About 
one-quarter of the total was produced 
within the British Commonwealth. 


Prices 


Owing to the accumulation of large 
stocks and forward buying in the latter 
Part cf 1958, the market for manganese 
ore in the U.K. was dull throughout 1959, 


. - . 
ltons used throughout unless otherwise stated. 


c 


orders. On the contrary, the Iron and 
Steel Board’s recent approval of the 
£13,000,000 plans of the Steel Company 
of Wales to raise the steel making capacity 
of their Margam works from 3,000,000 to 
3,600,000 tons per annum is conditional 
upon satisfactory arrangements being 
made to enable ore carrying ships of 
25,000 tons and upwards to be put into 
service. 


At present Port Talbot cannot accom- 
modate ore carriers of more than 8,000 
tons burthen, and it is obvious that big 
improvements in the harbour facilities 
both at Port Talbot and elswhere must 
precede the general use of bigger carriers 
which is now envisaged. 


The projected port development scheme 
at Milford Haven is still no more than a 
portent. There the depth of water is suffi- 
cient to float the world’s biggest ore 
carriers, and it is suggested that the 
smaller ships can be provided with 
employment as coasters ferrying the 
cargoes of the bigger ships from their 
terminals to the existing ore reception 
ports. This process of trans-shipment may 
or may not swallow up the economics of 
bulk transport; at least it suggests that the 
transition period may be governed by “the 
inevitability of gradualness.” 


By Smith Bracewell 


and prices quoted for 46 to 48 per cent 
ore fell from 76d. to 70d. per I.ton unit. 
Owing to the entry of Indian ferro- 
manganese and to offers from South 
Africa in the later part of the year, the 
price of standard 78 per cent ferro- 
manganese fell from £66 to £63-10-0 per 
ton. In the U.S. the price of Indian ore 
of 46 to 48 per cent grade fell from $0.95 
to $0.88 per Lt. unit cif. Rising trends 
in ocean freight rates are expected to lead 
to some increases in c.i.f. prices, but, apart 
from this, owing to the existing stock 
situation, there appears to be little or no 
= of any improvement in price 
evels. 


United Kingdom 


Steel production in the U.K. in 1959 
totalled 20,200,000 tons, an increase of 
3 per cent on that of the previous year. 
The resulting comparable increase in 
manganese consumption appears to have 
been met, however, by a 60 per cent 
increase in imports of ferro-manganese 
and spiegeleisen, which totalled 29,000 
tons, and a 40 per cent increase of silico- 
manganese imports to 22,700 tons. 
Imports of manganese ore into the U.K. 
amounted to 345,000 tons, and were 
slightly lower than those of the previous 
year and 28 per cent less than in 1957. 
Nearly one-third of the ore (106,000 tons) 
came from the U.S.S.R., and of the 
remainder, 90,000 tons came from India, 
76,000 tons from Ghana, and 55,000 tons 
from South Africa. Of the 13,000 tons 
of standard ferro-manganese imported, 
11,500 tons came from South Africa and 
1,500 tons from India. 


United States 


Despite the protracted strike, steel 
production in the U.S. during 1959 
totalled 82,600,000 tons, and was 8.5 per 
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cent higher than that of 1958, but was 
still some 18 per cent lower than that of 
1957. Manganese ore consumption 
totalled 1,380,000 tons and was 4 per 
cent higher than that of 1958 but 34 per 
cent lower than in 1957. Owing partly to 
the termination of the U.S. Government’s 
“carlot” purchasing programme in 
August, 1959, domestic production fell by 
30 per cent to 200,000 tons. General 
imports of manganese ore decreased by 
6 per cent to around 2,000,000 tons and 
were 25 per cent lower than in 1957. A 
request from ore producers for a continu- 
ation of the “carlot” programme was 
rejected by the Senate Appropriations 
Committee. 


Research is continuing in the U.S. on 
problems connected with the more 
efficient use of manganese in steel making, 
on the recovery of manganese from slags, 
and on the beneficiation of low-grade 
ores. 


The existence of an enormous reserve 
of low-grade manganese ore of possible 
commercial interest has been revealed in 
an account of the deep-sea manganese 
nodules which cover extensive areas of 
the ocean floor off the U.S. coasts, by J. 
L. Mero, recently published by the 
University of California Institute of 
Marine Resources. It has been claimed 
that these deposits, which contain some 
200,000 million tons of the nodules, 
containing 20 per cent manganese, 15 per 
cent iron and 0.5 per cent each of nickel, 
cobalt and copper, could be worked by 
suction dredge to produce about 1,800,000 
tons of nodules per year. 


Union of South Africa 


In August, 1959, production of ferro- 
manganese commenced at the new plant 
constructed by Ferralloys, Ltd., at Cato 
Ridge, near Durban, in South Africa. By 
November, two of the eight furnaces, 
capable of producing 100 to 120 tons per 
day of high carbon ferro-manganese, were 
in operation. The remaining six furnaces 
will be completed as required over the 
next 15 years. It is hoped to market much 
of the alloy in the U.K., where it will 
have tariff advantages over non- 
Commonwealth producers. It is under- 
stood that Associated Manganese Mines 
of South Africa, which supplies ore to 
the plant from its deposits in the 
Kuruman district, plans to acquire full 
financial control of its subsidiary, 
Ferralloys, Ltd. A new railroad from the 
Kuruman mines is to be built. 


South African ore production increased 
from 834,000 tons in 1958 to 1,042,000 
tons in 1959. In January, 1960, it was 
reported that Associated Manganese 
Mines of South Africa, which is the 
largest exporter of ore, had already sold 
50 per cent more ore for shipment than 
in 1959. 


India 


Indian manganese ore production in 
1959 has been estimated as about 
1,000,000 tons, a reduction of 200,000 
tons on that of 1958, and of 600,000 tons 
on that of 1957. Many of the smaller 
mines and high cost producers have been 
closed down. Exports of ore remain on a 
quota basis. Ferro-manganese production 
capacity is increasing and is expected to 
reach 180,000 tons per year by 1961, 
providing an exportable surplus of about 
100,000 tons per year. Production of 
ferro-manganese in 1958 totalled 44,500 
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tons. The exclusive world export agency 
for the two Indian ferro-manganese 
producers, the Cambata Ferro- 
Manganese Ltd. and Khandelwal Ferro- 
Alloys Ltd., has been secured by the 
Continental Ore Corporation. A new 
ferro-manganese furnace is being built 
near, the low-grade manganese deposits at 
Bellary. 


Details of the barter deal involving 
Indian manganese ore and _ferro- 
manganese have recently been announced. 
The deal provides for the delivery to U.S. 
Government agencies by the end of June, 
1961, of 112,000 tons of ferro-manganese 
from Indian furnaces and 75,000 tons to 
be converted from 150,000 tons of Indian 
ore in other countries (U.S.A., Japan, 
Germany, France and Belgium). The ferro- 
manganese will be bartered at a nominal 
price of $205 per s.ton, c.i.f., against U.S. 
wheat. 


New Sources of Supply 


The North West Guiana Company (a 
subsidiary of the Union Carbide Corpor- 
ation) is expected to commence production 
and exportation of manganese ore from 
its mines at Matthews Ridge in British 
Guiana during 1960. The 28 miles rail- 
road from the mine to the navigable part 
of the Kaituma River has been completed. 
The ore will be transported by self- 
propelled barges to Trinidad for trans- 
shipment to the U.S. Prospections in the 
area between the mines and_ the 
Venezuelan boundary have been carried 
out. 


During 1959 the Sociedade Brasileira 
de Mineracao Ltda. (SOBRAMIL) con- 
tinued the development of the Urucum 
manganese deposits near Corumba, in 
Mato Grosso, Brazil. An _ ore-transfer 
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sumption of nickel during the 

year reached the all-time peak of 
about 210,000 s.tons, compared with 
160,000 s.tons in 1958 and with the previous 
peak of 207,500 s.tons in 1957. Total 
deliveries by Free World producers reached 
an estimated 257,500 s.tons compared with 
the previous high of 244,500 s.tons in 1957. 


Supply and demand were in good 
balance throughout the year, due partly 
to the depletion of International Nickel’s 
inventories by a three-months’ strike at the 
end of 1958, and partly to increased demand. 


HE nickel industry had a record 
year in 1959. Free World con- 


Consumption, Stocks and Prices 


Despite the prolonged steel strike in the 
U.S., nickel consumption in that country 
tose to an estimated 115,000 s.tons from 
79,000 tons in 1958. Marked gains in 
nickel consumption were recorded in the 
U.K. and other European markets. 


In August, 1959, agreement was reached 

tween International Nickel and G.S.A.., 
Whereby the U.S. Government would be 
relieved of all existing obligations to 
Purchase nickel from Inco for the stockpile 
under its 1952 and 1953 contracts, a total 
of some 13,000 s.tons of nickel being 
Involved. At the end of the year U.S. 


station has been built at Nueva Palmira, 
in Uruguay, by the Navios Corp., a 
subsidiary of the U.S, Steel Corp. Regular 
shipments of the ore were expected to 
begin in January, and to reach a total of 
150,000 tons in 1959. Of the 868,000 tons 
of manganese ore produced in Brazil in 
1958, 70 per cent was produced at the 
new mines at Amapa, opened in 1957 by 
Industria e Commercio de Minerias, S.A., 
an affiliate of the Bethlehem Steel 
Company. 


There are reports of the discovery 
during 1959 of extensive manganese 
deposits in east central Peru, and of 
explorations by a German concern of the 
deposits near Zapucay and elsewhere in 
Uruguay. 


The Sinai Manganese Co. is planning 
to restore its production level to 200,000 
tons of run-of-mine ore in 1960. The ores 
are mainly low-grade, but some benefici- 
ation is carried out at the mines. 


In July, 1959, it was reported that the 
World Bank had agreed to lend 
$35,000,000 to the Cia Miniere de l’Ogoue 
(COMILOG) to facilitate the develop- 
ment of the immense manganese ore 
deposits at Franceville, Gabon, in French 
Equatorial Africa. Construction of the 
270 km. railroad from Franceville to 
Dolisie is proceeding, and sites have been 
chosen for the ore-washing and power 
plants. 


During 1959 the Cie Mokta El Hadid 
commenced exploitation of the manganese 
deposits in Grand Lahua, in the Ivory 
Coast. It was reported that the Cie 
Francaise des Phosphates had discovered 
deposits on Vate Island, in the New 
Hebrides. A small trial shipment of 10 
tons was taken from the Hanesavo 
deposits in the British Solomon Islands. 


Graham Thomson 


Government stocks in the Defence Pro- 
duction Act (DPA) inventory totalled 
approximately 68,500 s.tons. On January 
15, 1960, about 17,500 s.tons of excess 
electrolytic nickel in this stockpile were 
made available to U.S. consumers at 
regular market prices. This amount more 
than offsets any loss of supply from the 
U.S. Government-owned plant at Nicaro 
in Cuba. 


The market price for electrolytically 
refined nickel remained throughout 1959 
at 74c. (U.S. currency), including for 
customers in the U.S. the 14c. import 
duty. The equivalent Canadian currency 
price reflected prevailing exchange rates. 
In the U.K., the price of nickel remained 
at £600 per I.ton. These prices have not 
changed since December, 1956. 


Capacity 


Free World capacity for nickel produc- 
tion in 1959 was at an annual rate of about 
275,000 s.tons from all sources. Over 70 
per cent of it was situated in Canada, 10 
per cent in Cuba, and 4 per cent in the U.S. 


This capacity, based on currently planned 
programmes, is expected to increase by 
more than 50,000 s.tons, or 18 per cent, 
in the next few years. The forecast takes 
account of the confused situation in Cuba, 
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which gives added significance to Inco’s new 
mining project at Thompson, Manitoba. 
This project is proceeding on schedule. 
Preparatory mining, milling and smelting 
operations have been scheduled for the 
second half of 1960, and refining operations 
for early 1961. 


Production and Exploration 


The Canadian nickel industry had an 
excellent year in 1959, the production of 
186,341 s.tons being some 33 per cent 
higher than the 1958 output and only 
1,617 tons below the record total achieved 
in 1957. After a slow start to the year, 
due to the after-effects of the 1958 strike, 
International Nickel’s output was rapidly 
restored to full capacity. The company’s 
deliveries of nickel in all forms amounted 
to 158,520 s.tons compared with 102,900 
s.tons in 1958 and the previous record 
of 145,230 s.tons in 1955. Falconbridge, 
which has completed its expansion pro- 
gramme, delivered the record quantity of 
29,200 s.tons of nickel, being an advance 
of 4,950 tons on the previous year. Sherritt 
Gordon operated at a slightly higher rate 
than in 1958. 


A new company, Giant Nickel Mines 
Ltd., has re-opened a property in British 
Columbia formerly known as the B.C. 
Nickel Mine. The plant has a daily milling 
rate of 1,000 tons; contracts for the delivery 
of concentrate have been made with 
Sherritt Gordon and the Suminoto Metal 
Mining Co., of Japan. Sherritt Gordon also 
contracted with North Rankin Nickel 
Mines Ltd. for the purchase of up to 
14,000 s.tons of nickel in concentrate 
over a four-year period. 


Nickel Mining and Smelting Co. and 
Faraday Uranium Mines have signed a 
contract involving $4,400,000, designed 
to give Ontario another nickel-producing 
mine by the end of 1961. 


At the end of 1959 Canadian nickel 
reserves were at their highest levels in 
history. Inco’s reserves in the Sudbury 
region totalled 264,864,000 s.tons containing 
7,964,900 tons of nickel and copper. Mani- 
toba ore reserves have not been determined, 
as priority has been given to the under- 
ground development necessary to bring the 
mine into operation and the further drilling 
required for the determination of proved 
ore reserves by the company’s long estab- 
lished process has therefore been deferred. 
Falconbridge had _ reserves totalling 
43,892,750 tons at 1.45 per cent nickel and 
Sherritt Gordon 14,600,000 tons grading 
0.90 per cent nickel. 


Nickel operations in Cuba were affected 
by the change of Government, which has 
drastically altered the outlook for foreign 
producers. The repressive measures intro- 
duced by the Castro Government include 
a 5 per cent levy on mineral production, 
plus a 25 per cent tax on all ores and 
minerals exported. 


The U.S. Government’s Nicaro plant, 
though covered by a special government to 
government agreement has suspended ship- 
ments. It operated at about 70 per cent of 
capacity last year to produce some 19,500 
s.tons of nickel. In September, 1959, the 
U.S. Government put this property up for 
public tender with a closing date of Decem- 
ber 1. The Cuban Government has ex- 
pressed an interest in acquiring the under- 
taking. 

In March, 1960, the Freeport Nickel Co. 
announced plans to suspend operation 


of its $75,000,000 nickel-cobalt mine and 
concentrating facilities at Moa Bay. The 
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mine had been conducting small-scale 
output for some three months. In con- 
junction with Freeport Sulphur’s new 
$45,000,000 refinery at Port Nickel, Louis- 
jana, the Moa Bay undertaking was 
designed to supply 25,000 s.tons of nickel 
annually, as well as 2,200 s.tons of cobalt. 


In the U.S. Hanna Nickel Smelting 
Co. produced 10,800 s.tons of nickel 
in ferronickel at Riddle, Oregon, compared 
with slightly over 10,500 s.tons in 1958. 
National Lead Co. produced 15 per cent 
more nickel during the first 10 months of 
1959 than in the corresponding period of 
the previous year. 


The greater part of the sweeping moder- 
nization programme at Le Nickel’s new 
Caledonian mines was completed in 
January, 1960, when the company’s fourth 
furnace started operations. Additional 
power from the Yate dam, inaugurated at 
the end of 1959, will allow New Caledonia’s 
output of nickel in all forms to be stepped 
up to an anticipated 18,000 tonnes in 1960. 
A production of some 25,000 tonnes 
annually is contemplated. 


Two Japanese companies were reported 
to be negotiating with the French firm, 
Lafleur S.A. of New Caledonia, for the 
establishment of a joint nickel refinery in 
New Caledonia, the objective being to 
produce lower cost nickel for export to 
Japan. 


A Japanese nickel refining company, 
Shimura Kako, has acquired part owner- 
ship of the Trojan nickel mine at Bindura, 
Southern Rhodesia. The agreement provides 
for construction of a nickel smelting and 
refining plant. Trojan’s nickel ore resources 
were reported to be about 40,000,000 tons. 


Among the most important happenings 
outside of Canada is the development of 
lateritic nickel deposits in the Dominican 
Republic by Minera V. Beneficiadora 
Falconbridge C. Por A. Situated in the 
Cibao region, these deposits have ore 
reserves totalling some 100,000,000 tons 
and a pilot plant is planned for 1960. 


The deposits in Surigao province, 
north-eastern Mindando Island, in the 
Philippines, have again been put up for 
— under more liberal mining legis- 
ation. 


French interests, which include Société Le 
Nickel, have formed a company to mine 
a nickel deposit in the State of Minas 
Gerais, Brazil, where a ferro-nickel plant 
is to be constructed. 


The Finnish Government copper mining 
corporation, Outokumpu Oy, was to start 
exploitation of its new nickel mine at 
Kotalahati early in 1960. Ore output in 
the first year will amount to some 300,000 
tonnes. The deposit is expected to last for 
10 years and will meet Finland’s require- 
ments of nickel. 


In the U.S.S.R. a new deposit of nickel 
ores with a high nickel content was reported 
to have been found near the town of 
Serov, in the Urals. 


Usage and Outlook 


Free World nickel consumption by 
fields during 1959 was estimated to have 
been as follows: Stainless steels 29 per cent; 
high-nickel alloys 16 per cent; electro- 
Plating 15 per cent; nickel alloy steels 15 
Per cent; foundry products 12 per cent; 
Copper-nickel alloys 4 per cent; all others 
9 per cent. 


During the year the use of stainless 
steels was expanded in the rocket and 
missile field. Advances were made in the 
architectural field and in the automotive 
field. Another noteworthy development is 
the interest in smog-controlling devices 
which, it is anticipated, will be constructed 
of stainless steel. 


_ Production of high-nickel alloys con- 
tinued to consume substantial quantities 
of nickel. The transition from piston 
engines to jet and prop-jet power for faster 
commercial aircraft provides a market for 
high-nickel alloys that should continue 
expanding. These alloys should also find 
growing markets in gas-turbine trucks and 
Passenger cars, in the steam turbine field, 
and in nuclear power generation. A new 
family of very high-strength 25 per cent 
nickel alloy steels was introduced. 


The use of nickel for electroplating 
expanded during 1959 notably in the auto- 
motive field, as did the production of 
nickel-cadmium storage batteries, and sales 
of nickel for chemical applications were 
also substantially higher. In the electronics 
field nickel transducers are being used for 
the ultrasonic cleaning of intricate assem- 
blies and in underwater sound devices. 


It is expected that Free World nickel 
consumption in 1960 will show a further 
substantial increase over that of 1959. 
The versatility of nickel is making possible 
many new and promising applications, 
and producers are intensifying their market- 
ing and research activities. With adequate 
supplies assured for the coming years, the 
outlook for this expanding industry be- 
comes increasingly bright. 


COBALT 


HE year 1959 was very satisfac- 
tory as regards both the produc- 
tion and sale of cobalt. The total 


output reached a peak value of 
about 17,600 s.tons, which represents 
an increase of almost 20 per cent over 
that of 1958, and of 7 per cent over that 
of the previous peak year, 1956. Figures 
for the production by individual countries 
are given in Table I. 


The increase in production was more 
than balanced by the appreciable increase 
in consumption, due partly to new tech- 
nological developments and the marked 
improvements in the economic situation, 
and partly to a fall in the price of cobalt 
from 16s. to 14s. per Ib. ($2.00 to $1.75), 
which took place on February 1, 1959. 


The U.S. Bureau of Mines has already 
published consumption statistics for the 
first seven months of last year. The 
monthly figures have been totalled and 





Table I 
WORLD PRODUCTION BY 
COUNTRIES 
(s.tons of contained cobalt) 
1957 1958 1959 
Belgian Congo 8,945 7,166 9,374 


N. Rhodesia ... 1,566 1677 2372 
Germany ...... 1,082 1,219 1,620 
Canada? ...... 2,253 1.610 1,505 
Morocco ....... 466 1,021 1,391 
if ee 1,649 2,009  1,300* 
OUBETS. ...005005 §9* 48* 38* 
{| ae 16,050 14,750 17,600 








* Estimated; f Including British production from 
Canadian ores. 
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Table II 


COBALT 
CONSUMPTION IN THE USS. 


1958 1959 
(7 months) 
Uses st. % st. % 
High-temperature 
SON :..-..005. 10) 29.3 652 22.8 


9 
Cutting and wear 

resisting alloys 81 2.2 44 1.5 
Permanent 


magnets ........ 1,169 31.3 835 29.2 
Hard-facing rods 181 4.8 135 48 
Cemented carbides 74 2.0 98 3.4 
High-speed steels 44 1.2 77 2.7 
Other steels ...... 30 813 Di 7.1 
Other metallic uses 126 3.4 192 6.7 
Total metallic uses 2,821 75.5 2,234 78.2 
Salts and driers... 515 13.8 335 11.7 
Ground-coat frit 202 5.4 157 5.5 
Pigments (oxides) 119 3.2 59 2.1 
Other non-metallic 

ee Sa a 22 
Total non-metallic —- — — — 

BEB. cicccccvese.ce S10 243 GB Zs 
WO oocciccccastss 3,738 100.0 2,857 100.0 








are shown in the next table under the 
main uses of cobalt. Although limited 
to the U.S., they provide an adequate 
basis for the following discussion. 


High-Temperature Alloys 


In this class of application, where 
cobalt was once predominant, some 
ground has again been lost. The 1959 
U.S. consumption figures, extrapolated 
for 12 months, show that the amount of 
cobalt consumed was practically the same 
as in 1958. It must, however, be 
admitted that this field has suffered a set- 
back. since it does not reflect the general 
trend of increased consumption observed 
for the other uses of cobalt. 


The cause of this relative reverse lies 
in the preference often given to nickel- 
base superalloys in high-temperature 
applications. Although many of the 
nickel-base materials incorporate some 
cobalt, the amounts involved, varying 
from 12 to 30 per cent, are small when 
compared with the 50 per cent or more 
contained in the cobalt-base alloys. The 
strengthening effect of cobalt, already 
demonstrated in the Nimonic and Udimet 
series of alloys. has again been exempli- 
fied in the newly developed member of 
the Inconel family. The composition of 
the new “Inconel 717C” is similar to that 
of Inco 713C, except that 8 per cent 
nickel is replaced by an _ equivalent 
amount of cobalt; experimental results 
indicate a substantial improvement in 
creep-rupture strength without sacrifice 
of oxidation resistance, thermal-fatigue 
resistance, castability or ductility. 


These considerations do not mean that 
cobalt-base alloys have been ousted from 
the market. On the contrary, they retain 
a predominant position in numerous 
applications. It is clear, however, that a 
very large rise in superalloy consumption 
would have had to take place to com- 
pensate for the loss due to the lower 
cobalt content of the nickel-base alloys. 
This does not seem to have occurred in 
1959 but is likely to do so in the near 
future, partly as a result of the increasing 
use of jet engines in civil aviation 
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Magnetic Materials 


The position of the cobalt-containing 
magnet alloys, in particular the aniso- 
tropic Alnico V, does not show any signs 
of having been affected last year by the 
development of new materials such as 
the ferrites. The continuous rise in mag- 
netic applications of all kinds is reflected 
in the preceding table as a 22 per cent 
increase in the estimated 1959 cobalt 
consumption for permanent magnets. 


Hard-Facing Materials 


The Bureau of Mines statistics reveal 
no change in the U.S. consumption in 
this field. However, in Europe, materials 
of the Stellite type are becoming more 
and more popular for a wide variety of 
applications, and an appreciable increase 
in cobalt consumption in this connection 
is believed to have taken place in 1959. 


Other Metallic Uses 


The last four entries in the first part 
of the Bureau of Mines Table all show 
spectacular increases for the year 1959. 
When added, they represent 19.9 per cent 
of the total cobalt consumption, whereas 
they only accounted for 7.9 per cent in 
1958. This is undoubtedly due to the 
economic situation which prevailed in 
1959, and to the extensive industrial 
development witnessed in many part of 
the world today, which requires, for 
instance, ever-increasing amounts of tool 
materials. 


Non-Metallic Uses 


Progress was made in three of the four 
classes of uses listed in this section of 
the table. The petroleum industry con- 
sumed increased quantities of the cobalt 
molybdate catalyst in its hydrogenation 
and desulphurization plants; similarly, 
developments were reported in the field 
of oxo synthesis, the first step of which 
is generally carried out- in the presence 
of a cobalt carbonyl catalyst. 


The Outlook 


A number of current investigations 
which are likely to have some impact on 
cobalt production or consumption are 
given below: 


A new method for the separation of 
cobalt and nickel, using a solvent extrac- 
tion process, is being experimented in 
the U.S. Bureau of Mines’ research 
laboratories at Salt Lake City. 


Much attention is being given to the 
production of ultra-fine and high-purity 
cobalt or cobalt-alloy powders, for use 
as catalysts in the chemical industry, in 
the manufacture of cemented carbides, 
and in hardfacing or spray-welding 
materials. 


The U.S. Government currently spon- 
sors a large number of investigations con- 
cerning high-temperature materials and 
related technological problems. 


Precise analytical procedures for the 
determination of cobalt are being 
developed by the British Iron and Steel 
Research Association (B.I.S.R.A.). 


Several studies, including the establish- 
Ment of the Fe-Cr-Co-C quaternary dia- 
gram and of some ternary diagrams with 


cobalt and chromium, and investigations 
on the effect of cobalt on order-disorder 
and diffusion phenomena, are being car- 
ried out under the sponsorship of the 
Cobalt Information Centre. The results 
have been or will be published in the 
quarterly review Cobalt. 


With regard to the immediate future 
of cobalt production, the prospects are 
that it will witness further increases as a 
result of developments in production 
facilities. jt must be noted here that the 
price of cobalt has again been reduced 
as from March 1, 1960; it is now fixed 
at 12s. per Ib. ($1.50). 


The “Cobalt Monograph,” a C.LC. 
publication now in press, will present a 
comprehensive picture of the previously 
widely scattered data on the element, its 
alloys and compounds. It is hoped that 
the ready availability of such information 
will further the interest raised by cobalt 
in research and industry. 


CHROMIUM 


HE largest outlet for chrome ore 

is in the production of ferro- 

chrome and chrome metal, which 

are used mainly in making stain- 
less and heat resistant steels. Chromite 
also has major refractory uses, chiefly for 
the construction and maintenance of 
open hearth furnaces, while another 
important consumer is the chemical 
industry. 


Despite the recovery in steel pro- 
duction, 1959 was a disappointing year 
for chromite producers. Early in the year 
the threatened strike in the U.S. steel 
industry had adverse effects on the level 
of demand. The strike materialized in 
July and for seventeen weeks steel pro- 
duction was more or less at a complete 
standstill. After the resumption of oper- 
ations, the possibility that the stoppage 
might be resumed after the end of the 
year acted as a further brake on buyers. 


These difficulties were superimposed 
upon the weak market conditions with 
which the year began, resulting from the 
decline in Free World ‘steel production 
during 1958 at a time when the supply 
of chromite was running ahead of 
demand. 


Due to this combination of adverse 
factors, the recovery of the steel industry 
in 1959 was not accompanied by a corres- 
ponding revival in the demand for 
chromite, and prices remained depressed 
throughout the year. U.S. chromite con- 
sumption rose from 1,220,749 s.tons in 
1958 to 1,336,896 s.tons last year and 
imports from 1,263,000 to 1,500,000 
s.tons. On the other hand stocks of 
chromite in the U.S. at the end of 1959 
amounted to 1,549,580 s.tons, being virtu- 
ally unchanged from December 31, 1958, 
and were estimated to be equivalent to an 
11-12 months’ supply for metallurgical 
use, two years’ supply for refractories 
manufacture, and about 16 months’ 
supply for chemical production. 


The U.K. and other chrome producing 
countries also ended the year as they 
began it with ample stocks. 


U.S. Government barter transactions 
involving the exchange of agricultural 
produce for ferrochrome in Western 
Europe, South Africa and Japan helped 
to stabilize the European chromite market 
during the year. The demand for ferro- 
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chrome was further strengthened by the 
expanding tempo of stainless steel pro- 
duction during the last quarter and by 
reduced supplies from some Continental 
producers owing to shortage of hydro- 
power caused by drought. These factors 
led to an advance of one halfpenny in 
U.K. ferrochrome prices as from January 
1, 1960—the first rise for nearly three 
years. 


During 1959 Southern Rhodesia became 
the leading supplier of metallurgical ore 
to the U.S., exporting more than twice the 
quantity shipped by Turkey, which had 
previously been the largest source of 
supply. Despite this achievement Southern 
Rhodesian production fell last year to 
543,107 l.tons from 618,844 tons in 1958. 


The Turkish chromite industry was 
particularly hard hit by the fall in 
demand. Many small producers closed 
down during the year and output at the 
larger mines was curtailed. According to 
the Etibank Turkish exports fell last year 
to 150,000 tonnes, which compares with 
509,092 tonnes in 1958 and 683,261 
tonnes in 1956. Turkey’s competitive 
position, however, was improved by an 
increase in the export premium as from 
May 6, 1959. 


In the Union of South Africa chromite 
production rose to 749,875 s.tons from 
696,061 s.tons in the previous year. South 
Africa continued to be the only supplier 
of ore to the U.S. chemical industry. 
During the year a new company, Rusten- 
berg Chrome Ores Ltd., was formed in 
South Africa to supply ore to the West 
German chemical combine, Farben- 
Fabriken Bayer, A.G., and its Brazilian 
subsidiary. It was further reported that 
Allied Chemical Corp., a leading U.S. 
producer of chrome chemicals, had 
acquired 51 per cent of the shares of 
Montrose Exploration Co., which owns 
and operates chromite mines in the 
Transvaal. 


An estimated 483.074 tonnes of 
chromite was produced in the Philippines 
during the first nine months of 1959. The 
Acoje Mine, which normally produces 
120,000 tons of metallurgical ore a year, 
is reported to be expanding its production 
by about 20,000 tons annually. 


Due to the political situation, Cuba’s 
production fell last year to the lowest 
level since the war. 


Pakistan’s production in 1959 amounted 
to 16,023 l.tons, which compares with a 
peak of 23,439 tons in 1955. 


The Outlook 


In view of the current high level of 
Free World steel production, the outlook 
for 1960 is for a higher level of consump- 
tion, but stocks must be appreciably 
reduced before any significant upturn in 
prices can be expected. 


So far as Southern Rhodesia is con- 
cerned, sales for 1960 delivery have shown 
a marked improvement over those for 
1959, but it is doubtful whether last year’s 
output can be maintained. Enquiries on a 
substantial scale are repeatedly being 
received for Turkish chromite, but interest 
is mainly centred on high-grade ore. 
According to the Etibank exports of 
chromite from Turkey are expected to 
reach 200,000 tonnes in 1960. 


An uncertain factor is the impact on 
Free World markets of keenly priced 
Russian chromite. Scandinavia has bought 
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sizeable quantities of Russian ore, while 
Philippine producers are reported to be 
concerned as to the possible effects of 
Russian competition in Japan. 


Of potential significance to chromite 
producers is the tendency of metallurgical 
users in the U.S. to consume increasingly 
large quantities of lower grade ores and 
concentrates. 


In a long-term projection of future 
demand, the Bureau of Mines, USS. 


Department of the Interior foresees 
possible requirements in 1975 of 2,700,000 
s.tons (of all grades) for the U.S. and 
3,000,000-3,500,000 tons for other Free 
World countries. The conclusion is 
reached that before 1975 known resources 
of shipping-grade ores and concentrates 
in several important producing countries 
might be sufficiently depleted to cause 
major shifts in sources of supply, as well 
as in grades of ore available for metal- 
lurgical and refractory uses. 


TUNGSTEN By Paul E. Grainger 


ECAUSE of its hardness and resis- 
tance to corrosion, coupled with a 
melting point (3410 deg. C.) higher 
than that of any other metal, 

tungsten’s main outlet is in the production 
of high speed and tool steels. Probably 
as much as 90 per cent of world consump- 
tion is for this purpose. Other major 
applications include the production of 
cemented and other carbides, high tempera- 
ture and corrosion resistant alloys, diamond 
drill bits and pigments. 


Tungsten deposits are fairly widely dis- 
tributed, but many are low grade and 
worked only in times of high prices. 
Tungsten is one of the few industrial 
minerals of which the communist area 
possesses the bulk of the world’s known 
commercial reserves. Those in China are by 
far the largest, estimated to contain 
1,000,000 tons of tungsten. According to 
a survey made by the U.S. Bureau of Mines, 
the U.S.A. has 70,000 s.tons, the Republic 
of Korea 50,000 tons, Bolivia and Burma 
more than 35,000 tons each and Brazil and 
Portugal some 15,000 tons each of con- 
tained tungsten (W) calculated as economi- 
cally recoverable on 1950-1956 average 
prices. 


The stimulus of high prices and U.S. 
Government stockpiling and price support 
programmes which followed the Korean 
War had led inevitably to over supply. 
This was accentuated by the cessation of 
the U.S. domestic purchasing programme 
in 1957, the gradual completion of U.S. 
stockpile contracts by foreign producers 
and the resumption of shipments from 
Korea. The market collapsed in 1958, 
prices fell from 220s. to 60s. per unit, and 
most producers closed down or curtailed 
output. To add to the difficulties some new 
production from China and the U.S.S.R. 
appeared on European markets. 


With tungsten mining suspended or 
curtailed in most areas, world production 
had fallen to 63,500 tons in 1958, compared 
with 82,400 tons two years previously, and 
the communist countries probably accoun- 
ted for the majority of world output. China 
has always been the world’s largest producer 
and in 1958 accounted for an estimated 36 
per cent of the world total, followed by the 
U.S.S.R. with 13 per cent and North 
Korea 7 per cent. Next in importance, 
tonnagewise, were Bolivia, the U.S.A. and 
the Republic of Korea, with about 6 per 
cent each, Brazil 4 per cent, Portugal 3 per 
cent, Australia and the Belgian Congo 
2.5 per cent each. Some twenty countries 
accounted for the remainder. Compre- 
— up-to-date statistics are not avail- 

e. 


By the end of 1958 production was below 
consumption and some increase in demand 
lifted prices; nevertheless large stocks 
femained for disposal and further mines 


closed in 1959. However, prices continued 
to move up in 1959, the rise gathering 
momentum later in the year with prices 
reaching 165s. in mid-September. An 
announcement by the United Kingdom 
Board of Trade that it was resuming 
limited stockpile sales, suspended since 
June 1957, temporarily unsettled the market 
but it finished the year quite firm at around 
150s. per unit. 


In 1955 there were over 700 mines pro- 
ducing tungsten ore in the U.S.A. Only two 
of these were working by the end of 1958 
and in one of them tungsten was only a by- 
product. U.S. mine production in 1959 
continued to come from the two producers 
only: from The Union Carbide Nuclear 
Co.’s Pine Creek mine in California, and 
from American Metal Climax producing 
by-product tungsten at the Climax Molyb- 
denum mine in Colorado. For this reason 
production statistics were withheld to avoid 
individual disclosure. 


The U.S. imported 3,124 s.tons of concen- 
trates (tungsten content) during 1959 com- 
pared with 3,271 tons in 1958 and 10,430 
tons in 1956. Brazil, the Republic of Korea 
and Bolivia were the largest suppliers. U.S. 
domestic consumption of concentrates in- 
creased to 4,919 s.tons compared with 
2,660 tons in 1958, output of tungsten 
products being 3,403 tons compared with 
1,702 tons in 1958. In the first six months 
of 1959, 38 per cent of final consumption 
was in steel, 25 per cent in cemented 
carbides, 9 per cent in cast carbides and 
14 per cent in metal (wire, rod, sheet and 
forging billets). 


No information is available concerning 
the production of tungsten in the U.S.S.R. 
Although Soviet publications have claimed 
large reserves of tungsten ore the USS. 
Bureau of Mines reports that substantial 
quantities are still being imported there 
from China and North Korea. Tungsten is 
possibly being substituted for molybdenum 
in some applications because of its greater 
availability. 


The Ministry of Commerce and Industry 
of South Korea renewed a one-year sales 
contract between the Government-owned 
Korean Tungsten Mining Co. and the 
Continental Ore Corporation in the U.S.A. 
The Korean Tungsten Mining Co. operates 
one of the world’s largest tungsten deposits, 
the Sangdong Mine in Hangwan Province, 
and production costs are considered to 
be amongst the lowest in the world. New 
chemical processing facilities were comple- 
ted there in 1959 which permit a higher 
recovery of tungsten concentrate and also 
the processing of tailings stockpiled from 
previous operations. 


An important find was made in Canada in 
the McKenzie Mountains, on the border 
of the Yukon and the North-west Terri- 
tories, regarded as the largest and richest 
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tungsten deposit on the American Contin- 
ent. Limited drilling has indicated 1,166,000 
s.tons of open-pit ore (a disseminated 
scheelite) averaging 2.18 per cent WO. 
A $5,000,000 development programme in- 
cludes plans for a 300 t.p.d. mill in operation 
by autumn 1961. 


In Australia, King Island Scheelite Ltd. 
resumed limited mining in January 1960, 
after being closed since August 1958. 


The U.S. Bureau of Mines developed a 
new and simpler method, known as fused- 
salt-bath electrolysis, for producing com- 
mercial grade tungsten and molybdenum 
powders suitable for use in alloys, especially 
steel. In a one-step operation 98 per cent 
pure molybdenum and over 99 per cent 
pure tungsten can be separated from 
common scheelite. Since the new process 
requires only a small compact plant, it 
permits economic shipment of tungsten 
and molybdenum from operations which 
might be unprofitable if they produced 
and shipped concentrates for chemical 
processing into metal. 


Austria will soon begin to export large 
tungsten metal ingots to the U.S.A. Pro- 
duced by the new Schwarzkopf process, 
whereby eight inch square blocks are 
pressure-formed from tungsten powder, 
the metal will be for use in rocket missile 
and jet propulsion fields. Construction of 
a $2,000,000 tungsten and molybdenum 
fabricating plant by the Wah Chang 
Corporation at Fair Lawn, New Jersey 
approached completion. The project is 
part of the firm’s expanding interest in 
aero-space and atom-age metals. 


The long-term outlook for tungsten is 
one of increased consumption. Conven- 
tional uses should continue with an addi- 
tional demand from applications involving 
high temperatures. In spite of the surfeit 
of recent years, a meeting of the American 
Institute of Chemical Engineers placed 
tungsten and molybdenum high on the 
list of elements which might be in critically 
short supply in ten or fifteen years through 
soaring demand from the electronic, 
nuclear, missile and space-transport indus- 
tries. 


MOLYBDENUM 


OLYBDENUM is one of the 
best known and most com- 
monly used of the refractory 


metals. With a melting point 
(4,757 deg. F.) exceeded only by tantalum, 
rhenium, tungsten and carbon, molybdenum 
is one of the best alloying elements for 
increasing the creep-resistance and strength 
of steel at high temperatures. Over 90 per 
cent of the world’s known resources lie 
in deposits in the western U.S., which is 
by far the largest producer. Other impor- 
tant non-communist producing countries 
are Chile, Canada, Japan and Norway. 
In Europe, the only significant deposits 
are at the Knaben mine in Norway where 
there are substantial reserves of low-grade 
ore. 


The largest single producer is the Climax 
mine of American Metal Climax Inc., 
virtually the only mine operated chiefly for 
molybdenum. The balance of world pro- 
duction comes as a by-product of copper 
and tungsten mining. Kennecott Copper 
Corporation is the world’s second largest 
producer, obtaining molybdenum as a 
by-product from copper mining in the 
U.S.A. and Chile. 
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The year 1958 had been a poor one for 

molybdenum; by comparison 1959 was 
much more prosperous. Though still 
hampered by strikes, Free World production 
rose 20 per cent to approximately 28,000 
s.tons and consumption increased con- 
siderably. Little is known about occurren- 
ces or production in the U.S.S.R., except 
that production there probably ranks 
second to the U.S.A. and is estimated to 
have been some 4,750 s.tons per annum 
in recent years. Molybdenum is also pro- 
duced in China, North Korea and Rou- 
mania, which between them are believed 
to add some 500 to 600 tons to communist 
supplies. 


U.S. production rose 23 per cent in 1959, 
to 25,172 s.tons. The previous year had 
seen the lowest production since 1951 due 
to an 87 day strike at the Climax mine and 
to output restrictions at most copper 
mines. Copper strikes in 1959 seriously 
affected by-product recovery and output 
during the last five months was some 450 
tons per month below the first half-year. 
Kennecott Copper Corporation produced 
10,484 s.tons of molybdenum (Mo.S,) com- 
pared with 11,813 tons in 1958 and 14,378 
tons on 1957. 


Duval Sulphur and Potash Co. completed 
the construction of a molybdenum recovery 
unit at its Arizona copper plant and com- 
menced producing molybdenum in May. 
Miami Copper Co. shut down its molyb- 
denum recovery unit at the end of June, 
when underground mining was stopped. 


U.S. producers’ shipments of molyb- 
denum in concentrates for home consump- 
tion and exports rose 20 per cent to 25,434 
s.tons. Actual consumption of concentrate 
was some 16 per cent higher, approximately 
18,160 tons, most of which was converted 
to molybdic oxide. Exports were up 58 per 
cent to 9,453 s.tons following the increased 
level of industrial activity in Western 
Europe and Japan. Producers’ stocks of 
concentrates stood at 2,091 tons at the end 
of year, 26 per cent below the end of the 
previous year. 


U.S. industrial consumption of molyb- 
denum products (in terms of contained Mo) 
totalled 9,445 s.tons during the first half of 
1959—50 per cent higher than the 1958 rate. 
This included 6,500 tons in molybdic 
oxide, 2,122 tons in ferro-molybdenum, 
478 tons as molybdenum metal powder and 
345 tons in other products. Steel took about 
76 per cent of the total, grey and malleable 
castings 8 per cent, high temperature alloys 
3 per cent and chemicals 3 per cent. Con- 
sumption declined sharply during the 
second half of the year because of a long 
strike in the U.S. steel industry. 


Chile produced 1,876 s.tons, all recov- 
ered as a by- product from copper produc- 
tion at the El Teniente and Chuquicamata 
mines. Exports were 1,934 s.tons, the main 
Tecipients being the U. ‘, Western Ger- 
many, Netherlands, France and Sweden. 





FREE WORLD PRODUCTION 
OF MOLYBDENUM 








(s.tons). 

1957 1958 1959 
US.A. 30,376 20,535 25,172 
Chile .. .. 1,499 1,486 1,876¢e 
Canada . 392 283 n.a. 
Japan .. es 300 342s ma. 
Norway .. 199 240 ~=sona. 
Total 8 .. 32,813 22,962 28,000e 
(inc. other coun.) 





The U.K. imported 4,658 I.tons gross 
weight molybdenum ores and concentrates 
last year compared with 3,713 l.tons in 
1958. The U.S.A. and Chile were the 
main sources of supply. 


The Republic of the Philippines became 
a new source of world supply during 1959 
when the Marinduque Iron Mines started 
by-product recovery from the ores of the 
Sipalay Copper Mines. 


Molybdenum was discovered in the 
Northern Province of Sierra Leone. Scat- 
tered small deposits have been reported at 
various times during the last 20 years 
but drilling in 1959 showed sufficient 
molybdenum and lead to justify hopes of 
a commercial deposit. 


An extensive deposit was reported in 
north-eastern Sardinia which, if worked, 
might well alter the balance of world 
supplies. Considered to be second in impor- 
tance only to that at Climax, the deposit 
extends over 7,000,000 sq. metres with 
average content 0.4 per cent to 0.5 per cent 
molybdenum containing an_ estimated 
5,000,000 tons of molybdenum. First 
estimates gave the cost of extracted molyb- 
denum at about $1.25 per Ib. and exploita- 
tion is planned to commence as soon as 
possible. 


Prices for molybdenum and molybdenum 
products remained unchanged during the 
year. In the U.S.A. molybdenum concen- 
trates were quoted at $1.25 per Ib. contained 
Mo, f.o.b. Climax, Colorado, plus cost of 
containers. Molybdic oxide was $1.46 per 
Ib. (bagged) and ferro-molybdenum $1.82 
per Ib., f.0.b. shipping point. The U.K. c.i.f. 
price of molybdenum concentrate remained 
at 9s. 34d. per Ib., with molybdenum pow- 
- quoted at 30s. to 35s. per Ib. contained 

oO. 


The outlook for molybdenum in 1960 
is good. Free World demand is expected 
to be some 30,000 to 35,000 s.tons in 1960 
and production should be ample to meet 
this. 


VANADIUM 


ANADIUM is one of the more 

\ ) abundant trace elements and total 

deposits probably exceed those of 

copper, lead, zinc or tin. However, 

not many mineral species contain vana- 

dium as an essential constitutent and 

consequently there are few deposits suffi- 

ciently concentrated to be economically 
mined and processed for use. 


The U.S.A. is the largest producer and 
consumer, production being centred on 
the carnotite deposits of the Colorado 
Plateau. For many years vanadium pro- 
duction there resulted in by-product 
uranium, but since the entry of the 
Atomic Energy Commission for the pur- 
pose of obtaining uranium, by far the 
greater part of vanadium production be- 
came itself a by-product. The principal 
preducers ere Climax Uranium Cor- 
poration at Grand Junction, the Union 
Carbide Nuclear Co. at Uravan, and the 
Vanadium Corporation of America at 
Durango, but current production statistics 
are withheld. U.S. mine production has 
been falling since 1956 and in 1958 
totalled 3,030 s.tons of recoverable vana- 
dium contained in ores and concentrates. 
The 1959 production is believed to have 
been sharply lower following the reduced 
rate of uranium mining, particularly dur- 
ing the second half year. 
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Recovery of vanadium pentoxide from 
the Otanmiaki titaniferous iron ore mine 
in central Finland was commenced in 
1956. Additional equipment was installed 
in 1958 to increase the plant’s capacity 
from 500 s.tons to about 1,100 s.tons of 
pentoxide per annum. Production in 1959 
was approximately 99 s.tons. 


Production in the Union of South 
Africa was begun in 1957 by Mineral 
Engineering Co. of South Africa (Pty.) 
Ltd. in the Transvaal. Output during 
January to June, 1959 was 318 s.tons of 
concentrates assaying 97.27 per cent 
V.0;, compared with 599 tons (316 tons 
contained vanadium) in 1958. All of this 
was shipped to Europe, mainly to the 
U.K. In early 1960 the Anglo American 
Corporation of South Africa took an 
interest in this development and a marked 
increase in output is anticipated. 


A new South African producer appeared 
in early 1960 known as African Vanadium 
and Allied Industries (Pty.) Ltd., making 
about three tons per day of red mud 
cake for shipment. It is later intended 
to process this to vanadium pentoxide 
and salts before shipment. 


Production increased considerably in 
South-West Africa where operations were 
expanded at the Berg Aukas mine of the 
South-West Africa Co. The 1959 output 
of lead-vanadium concentrate reached 
8,025 s.tons containing an estimated 700 
tons of recoverable vanadium, compared 
with 4,856 s.tons of concentrates in 1958 
containing 435 tons of vanadium in 534 
tons of oxide. Production is believed to 
be running currently at about 10,000 tons 
of concentrate per annum 


Very small quantities have been pro- 
duced each year in the Argentine. Oper- 
ations at the Nelly Mine of San Luis 
Province were continued despite the low 
average grade (0.82 per cent V-O;). Com- 
paratively low costs and high recovery 
make it possible to develop economically 
and the plant is being enlarged to pro- 
duce 2,200 lb. of concentrate per month. 


Vanadium is also produced in the Bel- 
gian Congo, Mexico, Morocco, Norway, 
Spain and U.S.S.R. but no details are 
available. No vanadium is recovered in 
Great Britain from domestic ores, sup- 
plies being obtained mainly from South 
and South-West Africa augmented by 
recovery from vanadiferous soot. 


U.S. consumption of vanadium rose 
sharply during January to August, 1959, 
totalling 1,320 s.tons compared with 1,259 
s.tons in the whole year 1958. Consump- 
tion included 1,041 tons of ferro- 
vanadium, 100 tons oxide, 81 tons 
ammonium-metavanadate and 98 tons 
other forms, all in terms of contained 
vanadium. Steel took 83 per cent of the 
total, chemicals 7 per cent, non-ferrous 
alloys 7 per cent and grey and malleable 
castings about 1 per cent. 


The Union Carbide Metals Co. an- 
nounced substantially improved specifica- 
tions for vanadium metal, particularly as 
regards gaseous impurities, and reported 
that sales of high-purity metal (99.8 per 
cent’ rose spectacularly during the year. 
In early 1960 the U.S. Government placed 
one of the largest ever contracts 
($430.000) for high purity vanadium with 
the Oregon Metallurgical Corporation. 


Successful experimental extrusion of 
pure vanadium seamless tubing was 
achieved by the Wolverine Tube Division 
of Calumet and Hecla. New applications 
of vanadium compounds were developed, 
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particularly as catalysts in chemical pro- 
cessing industries and as an automobile 
exhaust “scrubber” to relieve air 


pollution. 


Vanadium’s main commercial use re- 
mained as an alloying constituent in steel, 
where it is used mainly for spring, tool, 
high-speed, structural and permanent- 
magnet steels. Because of its high melt- 
ing point (1,725 deg. C.) it is of some 
importance in the production of high- 
speed aircraft and guided missiles. It is 


also used for cladding fuel elements in 
nuclear reactors. Some vanadium com- 
pounds are used in making coloured glass 
and ceramic glazes, others as catalysts in 
the chemical industry and as a dryer 
and fixer for paints and dyes. 


Increased usage of pure metal in the 
nuclear and high-speed transport indus- 
tries on top of basic demand for steel 
alloying gives vanadium a sound future 
and production is being increased in 
several countries. 


COLUMBIUM AND TANTALUM 
By J. Sandor, D.I.C., A.MJI.M.M. 


production of columbium and 

tantalum and their ores suffered 
a setback. Thus, world production of 
columbium and tantalum concentrates in 
1958 fell to 2,500 s.tons from 3,450 s.tons 
in the previous year, This may be com- 
pared to a peak production of 5,745 s.tons 
in 1955. The situation began to improve 
towards the end of 1958 and this improve- 
ment had gathered momentum in 1959. 
The revival of interest in 1959 was 
particularly marked in sources of 
columbium. 


HE period of recession in 1958 
affected most metals and the 


Prices 


In spite of the increasing demand, 
columbite prices further declined during 
1959, Nigerian columbite being quoted 
at 165s. to 170s. per unit c.if., while 
the U.S. price for 84:1 of Cb/Ta 
ratio columbite was quoted at approxim- 
ately $0.95 to $1.05 per lb. contained 
pentoxide. On the other hand, con- 
centrates containing a higher ratio of 
Cb/Ta (10:1) with 65 per cent combined 
pentoxide were selling at $1.10 to $1.20 
per lb. of contained pentoxide during 
the year, a slight increase over the 1958 
price. This trend was reflected in the 
sustained interest throughout the world 
in pyrochlore developments. An import- 
ant feature of pyrochlore is its high Cb/ 
Ta ratio, of the order of 20:1, or in some 
cases much higher. However, the only 
commercial producer of pyrochlore in 
1959 was still the SOVE plant in Norway, 
although small samples have appeared 
for test purposes from elsewhere. 


The decline in the price of tantalite in 
1959 to 650s. to 700s. per I.ton unit was 
at least partly due to a shifting of 
emphasis during the year from the 
purchase of 60 per cent Ta:O; content to 
that of 45 per cent to 50 per cent Ta-Os 
basis. This has enlarged available sources, 
and although the basic market for tanta- 
lite did not markedly decline, consumers 
were showing greater interest in the lower 
grade ore, probably because of the 
improvement in the columbium situation, 
since the lower grade tantalite contained 
a higher percentage of columbium, which 
1s not paid for in a tantalite ore, 


. The Free World production of tantalite 
in 1958 is estimated at 182 s.tons tantalum 
metal contained in ore. In 1959 exports 
of tantalite from Nigeria during the 
eleven months, from January to Novem- 
ber, amounted to 18 s.tons against 
22 s.tons during the same period in the 
Previous year. This is in line with a 
crease of U.S. imports of tantalum 
concentrates to 315 s.tons'in 1959 against 
518 s.tons in 1958. 


Production of Minerals 


Nigerian producers of columbite were 
able to make substantial forward con- 
tracts of their production well into 1960. 
In some cases plans were made to 
expand production at an early date, By 
November, 1958, exports of columbite 
from Nigeria showed a marked increase 
and throughout 1959 the level of exports 
was well above that of the corresponding 
period in the previous year. Thus exports 
of columbite in the eleven months from 
January to November, 1959, were 1,602 
l.tons against 621 I.tons in the correspond- 
ing period of 1958. The increasing 
demand is indicated by the fact that 
exports of columbite from Nigeria were 
62 l.tons in January, 1958, 116 |.tons in 
December, 1958, 204 l.tons in January, 
1959, and 211 lI.tons in November, 1959. 


A remarkable feature in 1959 was the 
sharp increase in demand for Nigerian 
columbite by countries other than the 
U.S. and U.K. Whereas in 1958 exports 
of columbite from Nigeria to countries 
other than the U.S. and U.K. amounted 
to 12 per cent of the total, in 1959, in 
spite of higher demand all round, it rose 
to around 32 per cent and was higher than 
the total columbite exported to the U.K. 
U.S. imports of columbium concentrates 
increased in 1959 by 33 per cent, according 
to William R. Barton of the Bureau of 
Mines, to 1,705 s.tons. 


U.S. mine production of columbium- 
tantalum mineral concentrates reached 
its peak of 200 s.tons in 1958, but 
declined sharply in 1959 to approximately 
90 s.tons. This followed the expiration of 
U.S. Government purchases of domestic 
columbite-tantalite ores at the end of 
1958, and the completion of government 
contracts by Porter Brothers Corp. of 
Bear Valley, Idaho. In 1959 the Du Pont 
Co, purchased rights in a pyrochlore 
property in Colorado with an estimated 
reserve of 100,000 tons of columbium 
oxide. There are no plans to mine the 
property at present; claims were secured 
in anticipation of future use. 


At Panda Hill, Tanganyika, pilot plant 
tests by the Mbeya Exploration Co. Ltd., 
jointly owned by N. V. Billiton Maat- 
schappij and the Colonial Development 
Corp., continued on an intensive scale 
throughout 1959. Small parcels, prepared 
from gravity concentrates at the Arnhem 
works of N. V. Billiton Maatschappij 
were sold during the year. A programme 
of further development will be decided 
shortly, There is a possibility of putting 
the gravity section of the plant into semi- 
commercial operation, for the product to 
be upgraded to a marketable concentrate 
at Arnhem; meanwhile flotation tests 
would continue. 
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Steel Industry Metals 


Sukulu Mines Ltd., Uganda, success- 
fully completed pilot-plant testing of their 
pyrochlore bearing phosphate deposits in 
1959. Production of pyrochlore will 
depend upon plans for the exploitation 
of the phosphate. 


Brazil has by far the largest known 
single pyrochlore deposit in the world, 
which is also considered to be the richest 
in grade. This is situated at Araxa; the 
concession for its development is held by 
the Wah Chang Corp. with participation 
by the Brazilian Government. According 
to a recent agreement the company will 
be permitted to work this deposit in the 
next five years provided that most of the 
radioactive minerals contained in the 
concentrate are shipped back to Brazil. 
According to latest reports, plans are well 
advanced for the commercial exploitation 
of this important source. 


Efforts continued in Canada on the 
beneficiation of several important pyro- 
chlore deposits. No commercial pro- 
duction has yet been reported, but 
samples of concentrates have been 
prepared at the Kennecott Research 
Centre, Salt Lake City, Utah, and at the 
Mines Branch Laboratory of the Depart- 
ment of Mines and Technical Surveys, 
Ottawa. Prospective Canadian producers 
are Satisfied that they could produce 
economically a concentrate of 30 per cent 
Cb:.O;, should a demand for such a grade 
develop on an adequate scale. 


A new discovery was made near Lueshe 
in the Belgian Congo, containing pyro- 
chlore of possible economic interest. It is 
still under investigation; large reserves are 
indicated. 


Metal Production and Technology 


The development of a_ gas-turbine 
motor car is likely to prove the biggest 
potential outlet for columbium: _ this 
development is probably not so far away 
as many people think. In the USS., 
General Electric and Pratt and Whitney 
are both experimenting with columbium- 
alloy turbines which would operate at 
2,000-2,500 deg. F., greatly increasing 
turbine efficiency. Union Carbide, Du 
Pont, Fansteel and General Electric 
announced the development of new high 
temperature columbium-based alloys in 
1959. In spite of this, there has been no 
break through yet in the problem of 
oxidation resistance of columbium and its 
alloys at service temperatures of 2,500 
deg. F. and above. 


Research continued on protective coat- 
ing systems, certain ceramic type coatings 
having been reported to give adequate 
protection up to 2,500 deg. F. for short 
periods of time. Since the oxide of 
columbium, unlike that of molybdenum, 
is non-volatile, puncture or cracking of 
the coating is much less serious. 


The largest columbium ingot, weighing 
500 lb., was produced in 1959 for the 
Wah Chang Corp., a leading producer of 
columbium. Sheets of columbium have 
been rolled measuring 95 in. x 36 in. The 
Crucible Steel Co. was awarded a 
contract during the year by the U.S. Air 
Force for rolling columbium alloy sheets 
of 96 in. x 36 in. for use in high speed 
aircraft and missiles, It has been stated 
that columbium may be the lightest of 
any engineering metal retaining strength 
at jet and missile temperatures en- 
countered in future Air Force engines, 
airframes and missiles. 


Steel Industry Metals 


In the nuclear field the Dounreay 
reactor in Scotland, which employs 
columbium in fuel element cladding went 
critical on November 14, 1959. Colum- 
bium’s excellent corrosion resistance to 
water, liquid metals and molten salts 
makes it useful for piping reactor cool- 
ants and similar heat transfer applications. 
In this connection research is in progress 
using columbium or columbium alloys 
for extended surface or “finned” tubing 
for heat exchange equipment in atomic 
energy, solar heating and thermo-electric 
devices. 


Extensive research and development on 
columbium in many new fields (and for 
lack of space only a few can be listed), 
while important for the future, was not 
the main reason for the increase in 
demand for columbite in 1959. Most of 
the columbite undoubtedly went into the 
production of ferro columbium. This was 
used mainly in columbium stabilized 
stainless steels in which it is increasingly 
replacing titanium. Columbium stabilized 
stainless steels were being used increas- 
ingly, particularly where conditions are 
corrosive at elevated temperature. 


Columbium treated carbon steels for 
which important claims were made in 
1958, i.e, higher strength with economies 
to the steel-makers, were being widely 
tested in the U.S. and U.K. If these tests 
prove successful columbium treated car- 
bon steels will provide an important 
market for ferro-columbium. Reports 
indicate that interest in this field is 
gathering momentum. 


The development of a new exothermic 
ferro columbium alloy was announced 
during 1959 by the Vanadium Corp. of 
America; important savings have been 


claimed in columbium additions when 
using this type of material as a ladle 
addition to steel. 


During the year a number of patents 
were published relating to improved 
methods of columbium extraction and its 
separation from tantalum, Stauffer 
Chemical Co.—associated with Temescal 
Metallurgical Corp.—have completed the 
construction of a 960,000 lb./annum 
columbium-tantalum pentachloride plant 
at Richmond, California. The chlorides 
are separated by fractional distillation. 
The Temescal electron-beam furnace has 
become available for commercial pro- 
duction of high-purity ingots, six inches 
in diameter and four feet in length; the 
furnace has a capacity of about 4,000 Ib. 
columbium metal per month. The first 
three of these electron-beam furnaces 
have been installed by the Wah Chang 
Corporation at Albany, Oregon. In the 
U.K., Murex Ltd. have expanded their 
columbium-tantalum production facilities. 


These developments in 1959 have 
helped to reduce the price of columbium 
metal from $55-$80 per Ib. at the begin- 
ning of the year, to about $36-$55 per Ib., 
with metal powder quoted as low as $30 
per lb. Several predictions have been 
made of further drastic price cuts for 
columbium metal in the not too distant 
future. Such action would undoubtedly 
help to widen still further its application 
in different fields. 


Tantalum metal production in the U'S. 
showed a further increase in 1959 and was 
estimated at 125 s.tons against 100 s.tons 
in the previous year. However, this new 
record was still under 60 per cent of 
capacity of the tantalum metal producers. 
Tantalum is now a standard as a com- 


ponent in miniaturized capacitors in the 
U.S., and in the U.K. too its application 
in this field is growing rapidly. Its 
application in corrosion resistant chemical 
plant, surgical instruments, vacuum tubes 
and crucibles is well known. There have 
been several interesting developments in 
1959 made possible largely by improved 
techniques of producing high-purity 
metal. The Kawecki Chemical Co, has 
announced the commercial production of 
large sheets of pure tantalum measuring 
36 in. x 72 in. and 0.020 in. thick which 
could be used as corrosion resistant lining 
in large chemical reactor vessels. 


An expanded mesh anode made from 
platinum-clad tantalum has been intro- 
duced for’ electroplating rhodium. 
Tantalum was used as a catalyst in the 
preparation of the  ffirst synthetic 
diamonds announced by General Electric. 
Several new tantalum base alloys were 
announced. In particular a tantalum alloy 
with about 10 per cent tungsten was to 
be used for rocket nozzles and leading 
edges of airframes at 2,750 deg. F. 


There has been a sharp reduction in 
the price of tantalum metal during 1959, 
At the beginning of the year the price of 
sheet and rod varied from $100-$128 per 
lb. while prices now range from $50-$80 
per lb. The price of capacitor grade tan- 
talum powder has also been reduced 
drastically from $60 per Ib. to $47.50 per 
lb. with further reductions within sight. 


An important treatise on these metals 
appeared during 1959 (“Tantalum and 
Niobium” by G. L. Miller; Butterworth’s) 
in which, for the first time, all available 
chemical and metallurgical information 
has been assembled. 
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The Fuel Minerals 


COAL s OIL * 


COAL By A. Grierson, B.Sc., M.I.M.E. 


the same pattern as exhibited over 

the past few years. As regards the 
West it is now universally apparent that 
the fall in demand for coal is no tem- 
porary phenomenon and, although the 
long term economic prospects for the 
several national coal industries are no- 
where near so bleak as often asserted, it 
is quite apparent that continued contrac- 
tion is inevitable for some time to come. 
The situation seems likely to worsen 
before improving. In startling contrast 
to the coal recession in the non-Commun- 
ist countries, Russia and China continue 
to break all previous production records. 
These significant output increases are 
directly responsible for the continued 
upward trend of the world production 
figures. 


OAL mining activity throughout 
‘}- world followed, in 1959, much 


Great Britain 


The principal task of the National Coal 
Board was to meet a continuing substan- 
tial fall in the demand for coal without 
causing extreme hardship to the mining 
community or seriously impairing the in- 
dustry’s future production capacity. Deep- 
mined coal production at 195,270,000 
tons was 6,200,000 tons below that of 
1958 and a further cut back in opencast 
production from 14,350,000 to 10,830,000 
tons resulted in an overall production 
drop of 9,720,000,000 tons. This overall 
restriction was achieved by letting no 
new opencast contracts, by closing 58 col- 
lieries (making a total of 90 in two years) 
and by limiting recruitment. The num- 
ber of men affected by the closure of col- 
lieries in 1959 was about 17,000, most of 
whom were found other employment. In 
the past two years the industry’s labour 
force has been reduced by 70,000 to 
640,000 chiefly by allowing normal wast- 
age to outrun recruitment. 


Inland coal consumption continued to 
fall during the year and at 190,000,000 
ltons was 12,000,000 tons below the 
figure for 1958. Unsold stocks rose 
correspondingly and at the end of 1959, 





OUTPUT OF COAL IN MAIN 
PRODUCING COUNTRIES 
(including anthracite and lignite) 
( in 000 a 


1957 1958 

ON iiss bens 483 510 525 
eee 466 390 390 
European 

Community 348 345 333 
aera 228 220 210 
RR 130 270 335 
Poland ............. 94 102 106 
aa 42 42 44 
Union of 


South Africa 36 37 37 


Australia .......... 32 32 33 
eee 13 10 9 





some 36,000,000 tons of unsold coal were 
stockpiled. This stocking proved respons- 
ible for a financial deficit on the year’s 
operations despite a 5 per cent rise in 
overall output per manshift. At 26..6 
cwt. a manshift this established a new 
record. 


During 1959, 25 major colliery recon- 
struction schemes were substantially com- 
pleted, making a total of 127 since 
nationalization in 1947. A further 146 
such schemes, including new mines, were 
in hand at the close of the year. Total 
capital expenditure during the year under 
review was about £97,000,000. 


It is anticipated that a further sub- 
stantial reduction in output will be neces- 
sary during 1960 and an additional 46 
collieries are to be closed. Most of these 
are reaching the end of their workable 
reserves. The cumulative effect of the 
various restrictive measures to be intro- 
duced will reduce the total output in the 
current year to 195,000,000 tons—a 
decrease of 11,000,000 tons compared 
with 1959. 


European Community 


As indicated in the table, the output 
of coal within the Pool countries con- 
tinued its decline during 1959 and total 
hard coal output during the year was 
some 3 per cent below that of 1958. 
Demand for coal within the community 
fell by rather more than 5 per cent; 
reflected by an increase in the incidence 
of short time working. This reached 
alarming proportions in Belgium and 
Germany during the first half of the 
year, but in Germany at least was much 
less widespread by the end of the year. 
However, indicative of the confidence of 
the High Authority in the future of the 
collieries, a record capital investment of 
$515,000,000 was made in the coal min- 
ing industry. Attention was concentrated 
upon the more productive mines and 
several uneconomic and marginal mines 
were closed during the year. The labour 
force in the collieries (excluding 
apprentices and salaried staff) fell by 
65,000: this contraction was effected 
largely as a result of restrictions on 
recruitment. 


To ameliorate the condition of dis- 
placed miners the High Authority has 
spent £21,000,000 on supplementary un- 
employment allowances and grants for 
retraining and rehousing: much of this 
amount within recent years. Originally 
such financial help was designed to be 
limited to the five year transition period 
following the introduction of the Common 
Market, but the abrupt change of circum- 
stances in the industry has led to the long 
term extension of the scheme. So far a 
total of 92,000 miners have benefited— 
54,000 in Western Germany, 26,000 in 
Belgium and the remainder evenly di- 
vided between France and Italy. 
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NATURAL GAS 


The country hardest hit by the coal 
recession is undoubtedly Belgium. Hav- 
ing many marginal mines it was inevit- 
able that the Belgian coal industry should 
bear the brunt of the economy measures 
instituted within the Community, and 
during 1959 production was cut back by 
16 per cent compared with the overall 
3 per cent drop registered by the E.C.S.C. 
Further drastic measures are contemplated 
and during the year a new schedule of pit 
closures was drawn up under which the 
total reduction in capacity to be achieved 
by 1963 was fixed at 9,500,000 tons, in- 
stead of 5,500,000 as had been previously 
planned. 





COAL PRODUCTION IN THE 
COMMUNITY 
(excluding lignite) 
( in 000 tonnes) 
1957 1958 1959 


Belgium ......... 29.1 y «| 22.8 
PERCE a. .0005 00004 56.8 57.7 57.6 
SS eee 16.5 16.4 16.2 
Germany ......... 133.2 132.6 125.6 
eee 1.0 0.7 0.7 
Netherlands ..... 11.4 11.9 12.0 





Throughout the Community the im- 
mediate future for coal is uncertain. A 
further surplus of several million tons 
must be expected in 1960, adding to the 
already heavy burden on the industry of 
30,000,000 tons of unsold coal lying at 
the pitheads at the end of the year. 


North America 


In the U.S the coal industry had a 
fairly uneventful year. The bituminous 
coal industry produced almost exactly 
the same tonnage as in the previous year’s 
working—410,000,000 s.tons. Although 
ground was lost to oil and natural gas on 
the domestic market, a 10 per cent in- 
crease in the use of coal by the electric 
utilities brought about a record demand 
of 168,000,000 tons and saved the situ- 
ation for the coal operators. Further gains 
came from increased consumption of coal 
by the steel industry despite the adverse 
effect of a severe steel strike lasting four 
months. 


A pay rise of $2 a shift brought the 
daily rate up to $24.25 and strengthened 
the position of 200,000 coal miners as the 
highest paid workers in U.S. basic indus- 
tries. Increased productivity more than 
offset the effect of a higher wages bill 
and, in fact, the average pit head price of 
coal fell from $4.86 per ton in 1958 to 
$4.75 last year. 


Exports of coal fell from 50,000,000 
s.tons in 1958 to 38,000,000 s.tons in 
1959. With the European market looking 
decidedly unpromising it appears fairly 
certain that the downward trend in exports 
will continue for some time to come. The 
U.S. bituminous coal producers are pin- 
ning their hopes for the future on home 
steel production and power generation. 


Fuel Minerals 


Anthracite production in 1959 fell from 
the previous year’s figure of 21,100,000 
s.tons to 19,500,000, thus maintaining the 
downward trend evidenced over the last 
decade—although at a reduced rate. 


In Canada the prosperity of the coal 
mining industry has been on the wane for 
several years. Towards the end of 1959 
hope for an improvement in the situation 
was afforded by the announcement that 
“many Alberta power plants now using 
natural gas may switch to coal to meet 
increasing industrial electricity 1equire- 
ments. It was claimed that large power 
stations can produce electricity more 
cheaply using coal and, in consequence, 
certain electrical energy undertakings in 
the Province contemplate developing 
opencast deposits. It was estimated that 
strip coal could be mined at a cost of 
less than one dollar a ton, thus under- 
cutting even the most favourable natural 
gas rates. 


Eastern Europe 


Although the production rise in the 
U.S.S.R. was not so marked as in the 
previous year, nonetheless an increase of 
15,000,000 tonnes brought last year’s 
total coal output up to a_ record 
525,000,000 tonnes. With this rate of 
increase the Soviet Union should hit the 
1965 target figure of 600,000.000 tonnes. 
Despite the loss of some ground to altern- 
ative fuels an overall increase in industrial 
activity resulted in a stimulated demand 
for coal. It appears likely that if coal 
is to retain its present position as the 
dominant fuel in the Soviet economy, 
production costs need to come down. 
With this end in view mechanization is 
being stepped up and hydraulic mining 
methods are being widely employed. 


Most of the Eastern European countries 
recorded output rises of varying degrees, 
but compared with the increased produc- 
tion in the U.S.S.R. the gains are relatively 
trivial. 


OIL AND NATURAL 


HE year 1959 was a memorable 
one for the international 
petroleum industry on two 


counts. 


On August 27 the industry celebrated 
the 100th anniversary of its existence 
as a modern enterprise; its birth 
now being generally accepted as having 
come about when the first well in the 
United States of America to be specific- 
ally and successfully drilled for oil 
production was completed at Titusville, 
Pennsylvannia, on August 27, 1859. 


The second outstanding feature of last 
year was the production, as indicated by 
preliminary and provisional estimates, of 
fractionally more than one thousand 
million tonnes of petroleum (including 
natural gasoline). This is the first time 
that such a quantity has ever been 
produced in the course of a single year. 
It compares with an equivalent figure of 
938,300,000 tonnes for 1958 and the 
additional output, of something approach- 
ing 70,000,000 tonnes, is a_ striking 
indication of the growth of international 
oil consumption and, therefore, of the 
improvement in the world’s industrial 
economy as a whole. 


Indeed, had global demand for oil 
warranted an even higher annual output, 


Far East 


Dominating the field in the Far East is 
China, where, since 1949, high priority 
has been given to the modernization and 
expansion of the coal mining industry 
as one of the primary features in overall 
industrial development. An important 
factor in the spectacular growth of the 
industry has been the intensive geological 
exploration programme carried out over 
the past decade. Although figures pur- 
porting to show China’s coal reserves are 
often contradictory it is universally 
accepted that enormous reserves are avail- 
able to the industry. 


Reconstruction of over 100 existing 
collieries and the development of some 
130 new mines is claimed to have added 
over 150,000,000 tonnes to annual pro- 
duction capacity. The number of new 
shafts sunk during '959 was 180, approx- 
imately one-third of ‘hose in the Southern 
Provinces once rega:ded as being devoid 
of coal reserves. 


It is estimated that 10,000,000 tonnes 
of coal were mined by hydraulic methods 
out of a total production of 335,000,000 
tonnes. It is reported that some 60 per 
cent of coal output is currently produced 
by large mines. China now has 15 col- 
lieries, each with an annual output in 
excess of 5,000,000 tonnes. Further 
mechanization and development of new 
mines is expected to result in a continu- 
ation of the upward trend in production 
for many years to come. 


The year under review was somewhat 
brighter for Japan than was 1959, De- 
mand for coal was much improved and 
the large stocks held at the beginning 
of the year moved down towards a more 
reassuring level. The industry continued 
to cut back the labour force, although it 
is now considered that the worst of the 
recession in the coal trade is over, barring 
a possible significant increase in the use 
of oil fuel. 


GAS By W. J. Harris 


the industry could have achieved this 
with its existing facilities, for in some 
individual producing areas a marginal 
surplus productive capacity persisted dur- 
ing 1959, and delayed or restricted certain 
expansion programmes that would other- 
wise have been carried out on an 
extensive scale. A moderate redundancy 
also continued in the world’s tanker fleet, 
though laid-up tonnage included many 
older and smaller vessels whose maximum 
expectation of economic life must in any 
event be almost exhausted. 


The United States 


Turning from the general picture to a 
short survey of a few of the more import- 
ant oil-producing countries, the output 
of the United States last year was 
substantially higher than during the 
preceding twelve months, but it has to be 
remembered that in 1958 the bulk of the 
stocks accumulated as a safeguard at the 
time of the Suez dispute were released on 
the U.S. market—thus dampening down 
the rate of domestic production. More- 
over, there came into force during 1959 
the latest U.S. restrictions on oil imports 
(exemption being enjoyed by Canadian 
consignments) and the additional scope 
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these measures have afforded US. 
domestic producers was undoubtedly one 
of the factors behind their increased 
output, 


Despite the existence of some shut-in 
productive capacity, especially in the 
Texan fields, exploration has not faltered 
in America and field parties were active 
throughout the year. The search extended 
over both proved oil-bearing territories 
and areas where recent geological surveys 
have reported favourably on the possi- 
bility of production being established. 
One feature of this work has been the 





WORLD OIL PRODUCTION 
(Including natural gasoline) 
(Thousand tonnes) 





1957 1958 1959* 
UGA. ..ccs0 383,900 360,700 380,000 
Venezuela... 145,400 137,500 144,000 
USSR. 98,000 113,500 129,500 
Kuwait ...... 57,300 70,200 70,000 
Saudi Arabia 48,900 50,000 53,300 
i) —_——ee 35,500 40,400 45,500 
eee 21,900 35,700 41,600 
Canada ...... 24,900 22,300 25,300 
Indonesia 15,400 16,000 17,200 
Mexico ...... 12,600 13,500 13,800 
Others. ...... 69,600 78,500 86,300 
WOUNE siciscncs 913,400 938,300 1,006,500 





*N.B.—The figures for 1959 are preliminary and 
provisional. 





further development of the oilfields lately 
brought into production in the Four 
Corners region (a vast square formed by 
the corners of the four adjoining States 
of Arizona, New Mexico, Colorado and 
Utah), while at the same time useful 
progress has been made in the evaluation 
of potentially promising - localities in 
Alaska. 


Among the developments anticipated 
during 1960 is the expansion of pro- 
duction from underwater oil deposits 
located in the Gulf of Mexico off the 
coast of Louisiana. Remarkable success 
has attended efforts to reduce costs 
incurred in underwater production 
techniques and in speeding up drilling 
operations. Wells which, two or three 
years ago, would have cost $700,000 to 
$900,000 to complete, are now being sunk 
for between $400,000 and $500,000, and 
there has been an overall reduction in 
operating expenses of considerably more 
than 20 per cent since 1957/58. A number 
of companies engaged in Louisianan off- 
shore exploration are expected to test 
strata lying under 200 or more feet of 
water—indeed some are contemplating 
drilling through water depths of between 
300 and 400 feet. While these extreme 
depths would require yet new-type 
drilling vessels in order to carry out the 
work, a study of a variety of designs is 
now being made and construction of a 
suitable unit (or units) may have begun 
before this article appears in print. 


Venezuela 


Venezuela, the world’s largest single 
exporting country and the second biggest 
crude oil producer after the U.S.A., also 
reported a higher output last year than 
during 1958, though this was largely 
inspired by a tremendous drive to ship 
as much oil as possible to the U.S.A. 
before the latter country imposed her 








wv ee Sr {a 


ao itiegu3 wo o.8% SOO oO Oe Oe 


OQ @ 








J one 
eased 


Vut-in 
| the 
ltered 
active 
ended 
tories 
irveys 
possi- 
ished. 
n the 


1959* 
80,000 
44,000 
29,500 

70,000 


45,500 
41,600 
25,300 
17,200 
13,800 


006,500 





nary and 


is lately 
e Four 
med by 
y States 
ido and 
. useful 
aluation 
ities in 


ticipated 
of pro- 
deposits 
off the 
success 
*e costs 
oduction 
drilling 
or three 
10,000 to 
ing sunk 
000, and 
iction in 
bly more 
. number 
anan off- 
| to test 
> feet of 
-mplating 
between 
- extreme 
new-type 
y out the 
designs 18 
tion of a 
ve begun 
rint. 


est single 
id biggest 
S.A., also 
year than 
iS largely 
e to ship 
ne U.S.A. 
posed her 








new import regulations. These regulations 
could not avoid having an impact upon 
the pattern of Venezuelan oil exports, 
since nearly half of these have habitually 
gone to America. It must therefore be of 
some considerable relief to Venezuela to 
find that, despite the new restrictions, her 
U.S. shipments have continued at very 
much the same annual level as before the 
brake was applied, though there must also 
be the thought that these shipments would 
almost certainly have increased beyond 
their current rate had not the new controls 
been introduced. 


The American market had in fact been 
earmarked as an outlet for recently- 
developed Venezuelan oil resources dis- 
covered by newcomers to her oil industry 
during 1956 and 1957. These discoveries 
have now been brought to the point of 
substantial commercial production, but, 
denied unrestricted entry into the U.S.A., 
this potential output is proving difficult 
to place in bulk elsewhere. To sum up, 
Venezuela’s immediate problem is not so 
much one of increasing her annual yield 
—her ability to do this as soon as 
external markets permit has been clearly 
demonstrated—as of finding a _ fully 
adequate outlet for the productive 
capacity she already possesses. 


Canada 


Despite a record annual output in 1959, 
Canada also has her marketing problems 
—in her case mainly those of transport- 
ation. Apart from the U.S. market, the 
chief outlet for her oil (70 per cent of 
which comes from Alberta) is in the 
thriving industrial and refining centre of 
her eastern seaboard. At the moment, 
however, this centre can be more econ- 
omically supplied with imports from the 
Middle East and other sources than with 
Albertan oil brought by pipeline over a 
distance of 2,000 miles. Market limitations 
are temporarily confining Canadian pro- 
duction to a level appreciably below its 
full present potential and an intensive 
study of the position is being made, both 
by the oil companies and-by the Canadian 
Government, with a view to finding a 
satisfactory solution. 


These passing difficulties have not been 
allowed to deter the industry from the 
further systematic search for, and devel- 
opment of, Canada’s oil resources. Only 
recently, Government approval was given 
to plans for constructing the first major 
Pipeline outlet for oilfields discovered in 
British Columbia while the exploration 
of other areas, not so far associated with 
commercial production in Canada, went 
ahead last year according to pre- 
arranged programmes. 


The Middle East 


In the Middle East, expansion has 
continued at a vigorous rate and, as a 
— ~ — for that area as a whole 

ounte ast year to very nearly 
240,000,000 tonnes—an increase of 
approximately 16,000,000 tonnes on the 
figure for 1958. Kuwait's export capacity 
was further augmented by the opening of 
the new North Pier at the Mena al 
Ahmadi tanker terminal, while her vast 
y te were supplemented by the 
sscovery of the new field at Minagish, 
20 miles west of Burgan. 


Shipments from Persia will be facilit- 
pn by the completion, scheduled for 
60, of a new tanker terminal being built 
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on Kharg Island, a little over 20 miles 
off the coast of the Persian mainland. 
This terminal will handle oil from the 
Gach Saran field—the crude being moved 
to Kharg Island via a £50,000,000 pipe- 
line running for the first 70 miles over 
mountain and desert and for the last 25 
miles mostly under 150 ft. of water. 
Iraq’s export capabilities will also shortly 
be enhanced as the result of two 
important projects. The rated capacity of 
the pipeline system linking her northern 
fields with the Mediterranean is to be 
raised from its existing level of 28,000,000 
to 35,000,000 tonnes annually, while a 
new deepwater tanker terminal at Fao will 
enable the yield from her southern fields 
to be increased from 12,000,000 tonnes 
to 22,000,000 tonnes per annum by the 
end of 1961. 


The Sahara 


These very substantial development 
schemes in the Middle East might have 
attracted more deserved attention had 
they not been overshadowed by the 
spectacular progress made in establishing 
commercial production in the Algerian 
Sahara. Output from that quarter in 1959 
is estimated at about 1,500,000 tonnes, 
but with the opening of the new pipeline 
from the fields at Hassi Messaoud to a 
tanker terminal at Bougie, the rate of 
output rocketed until, at the end of the 
year, it was running at a level equivalent 
to some 6,000,000 tonnes per annum. 
Future plans for the Sahara call for an 
output of 10,000,000 tonnes in 1960, 
25,000,000 in 1962/63 and a_ possible 
50,000,000 in 1965. By that time, too, 
there may well be a significant contri- 
bution from the neighbouring country of 
Libya where sizeable discoveries have 
lately been made and where commercial 
production is expected to start, and to 
assume major proportions, within the 
next two or three years. 


These expectations foreshadow a 
change in the established structure of 
world oil supplies. Hitherto, nearly 90 
per cent of the world’s crude oil has been 
drawn from four main  regions—the 
United States, the Caribbean, the Middle 
East and the Caspian/Volga/Ural 
territories of the U.S.S.R. Now it appears 
as if the 1960s may see a fifth major 
producing area—the Sahara/Libya zone— 
added to the list. 


Nigeria 


Elsewhere in the continent of Africa 
there was another success to relate during 
1959. After protracted assessment of test 
production, it was announced that com- 
mercial output would be initiated in the 
Niger Delta area of Nigeria. This brought 
to a happy conclusion a search on which 
about £60,000,000 had been spent and 
which had been in almost continuous 
progress throughout the past twenty-one 
years. Preliminary estimates suggest that 
these particular oil deposits are sufficient 
to support an annual yield of between 
four and five million tons by 1965. 
Meanwhile, the exploration of other parts 
of Nigeria continues and it may well be 
that further commercial discoveries will 
result. 


Natural Gas 


Exceedingly closely associated with oil 
production today is, of course, the pro- 
duction of its sister material, natural 
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(petroleum) gas. Many countries, blessed 
with substantial indigenous deposits of 
this highly valuable commodity, have 
become accustomed to using it not only 
as a source of heat and power but also 
as a base derivative for the manufacture 
of a wide range of chemicals, Both in 
North America and elsewhere, usage of 
natural gas has broadened during the past 
twelve months, though with no particu- 
larly significant instance that merits 
individual mention. 


However, as the result of an experiment 
in which the U.K. Gas. Council particip- 
pated, countries devoid of any indigenous 
natural gas resources may soon be able 
to enjoy ample supplies. The experiment, 
it will be recalled, consisted of importing 
into Britain a number of trial cargoes of 
liquefied natural gas to ascertain if this 
would be a commercial proposition for 
the reinforcement of our own coal gas 
supplies. Although the Gas Council has 
not yet officially announced its decision 
(a pronouncement that may anticipate the 
appearance of this article), the venture 
has inspired three major oil companies to 
form an international organization for 
the commercial marketing of liquefied 
natural gas. Other big companies are also 
known to be interested in such an under- 
taking and it should not be long before 
this interest is translated into an 
established enterprise. 


In support of its increased production, 
the industry has, of course, carried out 
the necessary accompanying expansion of 
refining and distribution facilities. At the 
end of 1959, it was estimated that the 
world’s annual refining capacity approx- 
imated to something in excess of 
1,200,000,000 tonnes—of which very 
nearly 1,100,000,000 tonnes were located 
outside the U.S.S.R. bloc. Refinery 
enlargement or construction programmes 
are being so regularly announced that it 
is impossible to cover this field in detail. 
It must be summarized by saying that 
such schemes extend to plants in places 
as far apart as Milford Haven and 
Malaya. Britain’s own refining capacity is 
now of the order of 43,000,000 tonnes 
a year, with additional plant still in 
course of erection. 


Tankers 


Oil tankers still increase both in 
number and in size despite the temporary 
redundancy already mentioned. The first 
of the 100,000 deadweight-tonners is 
already in service and other tankers of 
this dimension should shortly be joining 
the world’s tanker fleet. At the beginning 
of 1959, this fleet totalled over 3,000 ships 
(roughly double the pre-war number) and 
its aggregate deadweight tonnage at that 
time, something over 55,000,000 d.w.t., 
represented a full quarter of all merchant 
tonnage afloat. 


The Outlook 


The picture, then, remains of a virile, 
progressive enterprise, confident of its 
indefinite growth potential and in no way 
seriously perturbed by the slight surplus 
productive capacity it had to nurse during 
1959. It is far more preoccupied with the 
production that will be required of it in, 
say, five, ten or even twenty years time— 
despite the advent of atomic energy—and 
with ensuring that nothing is overlooked 
which ought to be put in hand, or at 
least planned, during 1960 to make 
certain that future needs are met in full. 
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RIO TINTO 


RIO TINTO, the largest producers of uranium in the Common- 


wealth, will play an important part in the future industrial 


use of nuclear power through the following companies : 


RIO ALGOM MINES LIMITED 


CANADA 


MARY KATHLEEN URANIUM 


LTD 
AUSTRALIA 


RIO TINTO DOW LIMITED 
CANADA 


ELLIOT LAKE REFINERIES 
LIMITED 
CANADA 


THORIUM LIMITED 
UNITED KINGDOM 


NUKLEAR-CHEMIE und- 
METALLURGIE G.m.b.H. 
GERMANY 


AUSTRO-CHEMATOM 


KERNBRENNSTOFF G.m.b.H. 


AUSTRIA 


will amalgamate the four Canadian uranium mining com- 
panies under Rio Tinto’s management. 


managed by Rio Tinto in Australia, now in full production 
and supplying uranium oxide for Britain’s nuclear power 
stations. 


Rio Tinto and the Dow Chemical Company of Canada are 
collaborating and producing thorium as a by-product of 
uranium treatment. 


a new Rio Tinto Dow subsidiary, planning the construction 
of a uranium refinery to produce intermediate compounds. 


owned by Rio Tinto and Dow Chemie A.G., processes 
crude thorium materials and markets a variety of refined 
thorium and rare earth compounds. 


““NUKEM” formed by Deutsche Gold-und Silber-Scheidean- 
stalt (Degussa), Rio Tinto and Mallinckrodt Chemical Works 
to manufacture nuclear fuel materials and fuel elements. 


formed by Osterreichische Stickstoffwerke A.G. in associa- 
tion with Rio Tinto and Degussa to manufacture nuclear 
fuel materials. 





RIO TINTO MANAGEMENT SERVICES (UK) LIMITED. 


Barrington House, 59 Gresham Street, London, E.C.2 
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URANIUM By a Special Correspondent 


UTPUT of uranium in the Free 
World rose to an_ estimated 
42,000 tons U,O, during 1959. 
Expansion of the industry how- 
ever was taking place against a background 
of uncertainty as to the future. Production 
in the various fields developed along pre- 
dicted lines, but the reasons for this are 
to be found in the contract structure which 
has governed the development of the 
uranium industry rather than in economic 
factors. 


Drastic reappraisal of future uranium 
requirements were made during the year 
and the main events concerned the efforts of 
producers and governments to adapt 
themselves to changed circumstances whilst 
at the*same time meeting contract com- 
mitments. 


U.S.A. 

The rapid growth of American uranium 
production continued during 1959, 
reaching 16,000 tons U,O,. At the 


same time reserves continued to rise and 
new ore discoveries were still being reported 
at the year’s end. Two more uranium mills 
were commissioned in January 1960 and 
the implementation of the U.S.A.E.C. 
programme and extensions to existing 
contracts portend a further increase in 
output during 1960. The success of the 
domestic programme, and to a lesser extent 
the unexpectedly slow growth of 
world export demand, placed the 
U.S.A.E.C. in a dilemma regarding options 
over Canadian production. 


Restrictions on the domestic industry 
already in force limit production to those 
reserves developed before November 1958 
and establish a flat rate of $8 per Ib. 
U;0, after 1962, when present procurement 
contracts end. To have taken up the 
Canadian options, therefore, would have 
been construed as penalizing an already 
dissatisfied domestic industry (two pro- 
ducers have lodged a suit for $5,000,000 
damages against the A.E.C. because of 
changes in its procurement policy). The 
dilemma was inevitably resolved in favour 
of the domestic producer and the Canadian 
options were dropped. Meanwhile explora- 
tory drilling has been drastically reduced 
throughout the U.S. and some higher 
Cost producers face the prospect of closure 
. 1962 when the $8 flat rate comes into 

Tce. 


Canada 


Whilst the major preoccupation of the 
Canadian industry during 1959 was the 
Outcome of U.S.A.E.C. deliberations on 
options, production reached a peak of 

W tons U,;0O,. This was achieved 
despite difficulties experienced by certain 
Producers who ran out of ore or cash or 

th. Considerable underestimation of 
Capital costs financed largely by loans has 
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meant that some mines are unable to service 
their debts or recoup outlay during the life 
of the mine or the term of their original 
contracts. Stanrock Uranium Mines went 
into receivership in May and Stanleigh, 
Canadian Dyno and Lorado experienced 
difficulties. Rayrock Mines ceased pro- 
duction because of lack of ore, having 
fulfilled only one-third of its contract. The 
decision of the A.E.C. to honour contracts 
purchased from other companies and to 
permit the stretching out of deliveries until 
1966 enables such mines to enter into 
working arrangements with companies 
with large reserves to their mutual benefit. 


An overall contraction in Canadian 
production seems inevitable, as does 
financial loss in some instances, but the 
overall picture does not merit the gloom 
with which the U.S.A.E.C. option de- 
cision was received. 


The first arrangement resulting from the 
new policy was completed in January 1960 
between the highly productive Gunnar 
Mines, which had completed 95 per cent 
of their original contract, and Rayrock 
Mines. Since then Consolidated Denison 
and Can-Met have merged and the amal- 
gamation of Rio Tinto-Elliot Lake interests 
has been put in train. 


Further relief was received in extensions 
to the original Algom, Bicroft, Gunnar and 
Pronto contracts and some overseas sales 
were made in spite of restrictive controls 
over the commercial sale of uranium— 
Gunnar exported 6 tons to Japan and led 
in efficiency improvements. Rio Tinto 
mines made sales of similar small tonnages 
in the course of the year. 


South Africa 


Production under the quota system is 
limited to 6,200 tons U,O,. South African 
contracts expire at various dates between 
1963 and 1966 and, by virtue of their 
early arrival on the uranium scene, pro- 
ducers receive prices which assure reason- 
able profits in most cases. Some realloca- 
tion of contracts is possible. 


Other Producing Nations 


Uranium production in Metropolitan 
France was 900 tonnes U;O, in 1959 and is 
expected to be double this in 1960. Mada- 
gascar produced 627 tonnes of uranothor- 
ianite concentrates containing 17.7 per 
cent U,O,. 


Production in the Belgian Congo is 
estimated at 2,000 tonnes U,O,, but is 
falling off. The mill at "Nkana, Northern 
Rhodesia, shut down in August having 
yielded 38 tonnes of concentrates. 


Exploitation of uranium resources com- 
menced in Chile, India and in Spain. 
In the latter country the first 200 t.p.d. 
mill commenced operation at Anduyar in 
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LITHIUM . 


BERYLLIUM 


CAESIUM AND RUBIDIUM 


the Province of Andalusia on ore grading 
2-5 lb. uranium per ton. Capacity will 
eventuallly be increased to 500 t.p.d. Output 
figures are not available for these countries, 
nor for the established Portuguese industry. 
Fresh discoveries were reported during the 
year from Japan, Argentina, Mexico and 
Greenland. 


Australian production totalled an esti- 
mated 1,000 I.tons U,0,. During the year 
Mary Kathleen, the Commonwealth’s lar- 
gest producer, settled down to a full pro- 
duction rate of 700 t.p.d. of U,Ox, and it is 
clear that this mine is one of the world’s 
lowest cost producers. 


Prospecting continued at Buller Gorge, 
New Zealand, and the search for uranium 
in Burma was intensified. 


In the U.K. a number of occurrences in 
Scotland and 75 in the West Country exam- 
ined by the A.E.A. have proved disappoint- 
ing. 


New deposits were discovered in Czecho- 
slovakia and two new State enterprises 
were set up for their exploitation. 


Nuclear Power Generation 


The installation of nuclear power plant 
in underdeveloped countries has not pro- 
gressed to any significant extent. This has 
contributed to the confusion attending the 
American civil reactor programme, which 
was largely based on political considera- 
tions arising out of the Eisenhower “‘Atoms 
for Peace” Plans. These envisaged a large 
number of foreign stations dependent on 
American diffusion plants for enriched 
uranium supplies. So far, foreign countries 
have decided to defer their entry into this 
type of arrangement. The U.S. Euratom 
Plan has also proved largely abortive. Of 
five stations originally visualized, only two 
are to be built under present arrangements. 
European plans have been recast on a more 
realistic basis. 


In the U.K. construction of five civil 
reactors continued, but there were signs of 
a slowing down of the nuclear programme 
other than that imposed by labour dis- 
putes, which have extended completion 
dates by up to a year. During 1959 con- 
tracts were placed for the 500 MW Trans- 
fynydd station and authority was granted 
for stations at Dungeness and Sizewell, the 
size of the latter being reduced from 650 to 
550 MW. The nuclear power consortia 
experimented with further integration by 
partnership and merger in attempts to 
reduce research and development costs. 


Marine nuclear propulsion continues to 
show promise of developing into a signifi- 
cant requirement. The U.S. Naval pro- 
gramme is well advanced and the nuclear 
merchant vessel “Savannah” is building. 
British effort in this field is at present con- 
centrated on two nuclear submarines, the 
first (now under construction) and the 
second of all-British design, and incorpora- 
ting an American reactor; these are to be 
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METAL DISTRIBUTORS (U.K.) LIMITED 


BARRINGTON HOUSE, 
59/67 GRESHAM HOUSE, 
LONDON, E.C.2 


Telephone: MONarch 0463 Telex: LONDON 23809 Cables: METDIST LONDON 





MetaiIis - Scrap - Ores : Residues 





Associates in India: 


METAL DISTRIBUTORS PRIVATE LIMITED 
CALCUTTA AND BOMBAY 


BINANI METAL WORKS PRIVATE LIMITED 
CALCUTTA 


Producers of all grades of Non-Ferrous Alloys and Castings 
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followed by the production of several 
others before 1969. 


Thermonuclear power attracted less 
publicity than in previous years. Research 
in this field continued in Russia, U.S.A., 
the U.K. and France. There were various 
reports of experimental successes, but no 
evidence of significant technical advances. 
The predictions of the time-scale involved 
for commercial development of this system 
remains unchanged; the concensus of 
opinion is twenty years or more. 


The Outlook 


The continued dependence of the uran- 
jum industry on purely political and 
military decisions was effectively demon- 
strated during 1959. The revision of con- 
tract arrangements made in Washington 
is in part aimed at consolidating this 
strategic Government-sponsored industry, 
but it is also intended as an alleviation of 
the difficulties resulting from over-supply, 
based on a compromise between the various 
political pressures exerted on_ the 
U.S.A.E.C. The main effect of the ‘‘stretch- 
out” of Canadian contracts is to force the 
less favourably situated mines to sell out 
to others in a stronger position, in order 
to maintain any mines at all in full pro- 
duction in the next few years. 


The problem facing producers after 1966 
looms as large as ever. The future of the 
industry in the years following the expira- 
tion of the breathing space now granted is 
dependent on continued military demand 
and increased civilian requirement. 


The prime military objective of pro- 
viding the raw material of nuclear warfare 
is now satisfied and consumption of 
weapon stocks will in all probability be 
restricted by international agreement and 
a growing awareness of biological hazards. 
Increasing nuclear marine propulsion holds 
some hope of maintaining the military 
demand; with Russia using nuclear pro- 
pulsion, the other naval powers are com- 
pelled to do likewise. 


The growth of civilian demand for 
uranium is viewed less optimistically at 
present than at any time in the. industry’s 
short history. Current predictions remain 
quantitatively similar to those current 
when the uranium fever was at its height. 
The readjustment is that the forecast 
dates at which the anticipated demands 
will arise are now some years later. The 
new estimates are based on the slower than 
expected growth of civilian nuclear power 
Programmes and assume an_ insatiable 
military appetite for uranium. There re- 
mains appreciable doubt as to the quantita- 
tive element in these forecasts. 


One of the chief factors influencing 
growth of civilian demand, will of course, 
be the comparative costs of nuclear and 
convential power generation. Nuclear costs 
are falling and will continue to do so. Even 
if the cost of conventional power genera- 
tion remains constant, which seems improb- 
able in the long term, it can only be a 
question of time before parity is achieved. 
According to a recent prediction by Sir 
Christopher Hinton, it should be reached 
in the U.K. by 1970. 


At the present time the surplus of con- 
ventional fuels affecting Europe in general 
has produced political reaction to nuclear 
Power development, but this is a situation 
Which cannot indefinitely persist, having 
fegard to the spectacular expansion in 
World energy requirements which is con- 

dently anticipated in the coming years. 


The past year has seen the predicted era 
of large-scale usage of uranium recede a 
little further into the future, but present 
indications suggest that the present excess 
supply should be fully absorbed by the 
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early 1970's. Thereafter, making due allow- 
ance for all the unpredictable factors in 
the equation, a long period of rising pros- 
perity for the industry may be expected 
to lie ahead. 


ZIRCONIUM AND HAFNIUM 


enced the previous year. Renewed 

demand resulted from the im- 
proved activity in refractories, foundries 
and in ceramics manufacture, the three 
major zircon consumers. 


IRCON markets recovered during 
/ 1959 from the recession experi- 


Whilst the development of new uses for 
zirconium metal continues. industrial usage 
remains insignificant. Metal production for 
nuclear purposes remains steady at a level 
well below existing plant capacity. 


U.S. production of reactor grade sponge 
during 1959 at an estimated 1,386 tons 
compares with 1,265 tons the previous 
year and a total plant capacity of 2,900 tons. 
Contracts for the import of Japanese 
sponge have not been renewed and the 
Toyo Zirconium Co. plant is consequently 
operating at only one-third capacity. 


American zircon production, which 
slumped severely from over 58,000 tons in 
1957 to 30,000 tons in 1958, made some 
recovery during the year under review and 
imports are estimated to have reached a 
record of 48,000 tons. Zircon concentrate 
prices also made up some of the ground 
lost in 1958 and with demand for the normal 
co-product, rutile, remaining inactive there 
was a tendency for prices to harden as the 
two markets became out of balance. During 
the year the U.S. invited bids for 1,300 tons 
of Brazilian baddeleyite and 7,000 tons of 
zircon sand declared surplus to the national 
stockpile. 


Reactor grade sponge production accoun- 
ted for approximately 5,000 tons of zircon 
usage and the state of the market is related 
to the more prosaic industrial requirements. 
Research into zirconium production tech- 
nology continues and the U.S. Bureau of 
Mines has announced major zirconium- 
hafnium studies during 1960 aimed at 
technical improvements and decreasing the 
cost of the metal. 


Zirconium is being used in the construc- 
tion of reactors for submarine propulsion 
and there are prospects of increasing 
nuclear usage. As with the general industrial 
uses which have been developed, demand 
would be greatly stimulated by price re- 
duction. To achieve this requires the 
development of fabrication methods which 
reduce scrap production (such as forming 
by explosives), or improved methods of 
scrap recovery. At present zirconium work- 
ing can involve the production of 60 per 
cent scrap, of which half may require re- 
cycling through the extraction processes 
from the oxide stage to reconstitute it as 
zirconium sponge: 


Hafnium 


The costly separation of hafnium from 
zirconium is essential to produce the 
hafnium-free zirconium required for nuclear 
reactors. Hafnium has advantages over 
other materials for use in control rods, 
cadmium and boron being the most com- 
petitive substitutes. The quantity of hafnium 
available is entirely dependent on demand 
for reactor grade zirconium and its single 
large use presents an uncertain and vulner- 
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able market. Demand for hafnium in the 
U.S.A. is high at present and all the 
hafnium oxide produced as a by-product 
of zirconium metal is being reduced to 
hafnium under A.E.C. contract. The Wah 
Chang Corporation holds one such con- 
tract which calls for the reduction of 
65,000 Ib. of hafnia over an 18 month 
period which ends in June 1960. Two 
similar contracts were made during the 
year, as well as a special contract for the 
treatment of 550 tons of Nigerian zircon 
containing 5 per cent hafnium oxide, twice 
the average content of zirconium ores. 
This material attracted a 200 per cent pre- 
mium on the U.S. market and strengthens 
current indications of a high hafnium de- 
mand which may be temporarily out of 
phase with zirconium metal production. 


i 3 LITHIUM 


ITHIUM qualifies as a nuclear 
metal mainly by virtue of the 
isotope Li-6 present in natural 
lithium. The greater part of world 

lithium production finds its way to the 
U.S.A. where Li-6 is extracted and the 
lithium hydroxide depleted of this isotope 
is returned to stockpiles. The original sup- 
pliers can repurchase this material at any 
time, but otherwise disposal is restricted 
and large stocks have accumulated. 


The existence of a nuclear requirement 
for this one lithium isotope is a complica- 
ting factor in the industry which, stimulated 
by U.S.A.E.C. demand and new uses for 
lithium chemicals, has grown swiftly in the 
last decade. Whilst various industrial uses 
have been developed, producers of lithium 
ores have been increasingly concerned at 
the eventual return to the industrial 
market of some 90 per cent of the lithium 
purchased by the A.E.C. During 1959 the 
uncertainty prevailing throughout the in- 
dustry in previous years culminated in a 
series of production cutbacks by lithium 
chemical plants and their raw material 
suppliers. 


In the U.S. production of spodumene at 
King’s Mountain, North Carolina, and the 
Etta Mine, South Dakota, both captive 
mines of major lithium chemical producers, 
was on a reduced scale. 


The Lithium Corporation of America 
transferred all its lithium carbonate pro- 
duction facilities to Bessemer, North 
Carolina, prior to reopening its Indian 
Creek and Murphy-Houser spodumene 
mines. At the same time the Corporation 
announced the termination of its contract 
with Canada’s Quebec Lithium Corpora- 
tion under which it had been purchasing 
17,000 lithia units monthly. Quebec Lithium 
promptly commenced court action and 
accepted damages of $1,900,000 for breach 
of contract. 


Meanwhile construction of lithium car- 
bonate production facilities on the Canadian 
mine is almost complete and an output of 
12,000 Ib. per day is planned. This pro- 
duction should sustain ore output at levels 
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current during the operation of the 
American contract, which accounted for 
90 per cent of total ore mined. Meanwhile, 
with accumulated stocks on hand sufficient 
for several months operation of the new 
plant, mining has been suspended. 


Montgary Explorations Ltd. of Manitoba, 
Canada’s second lithium-producer, nego- 
tiated marketing arrangements and supplied 
a 3,000 ton trial shipment to Metallgesell- 
schaft of Frankfurt. 


Preparations to extract lithium from the 
ores of Altenberg near Dresden were 
reported. 


In Southern Rhodesia Bikita Minerals 
(Private) Ltd., which supplies ores to an 
associated U.S. chemical company, followed 
up its reductions in output during the year 
by announcing that the mine would be 
placed on a care and maintenance basis 
early in 1960. By the year’s end however 
the company had acquired the adjoining 
George H. Nolan mine, which can 
worked with Bikita as one unit.- Demand 
for the company’s lithium ores had also 
improved and it was decided to remain in 
production. Bikita Minerals will now be able 
to supply all types of lithium ores. 


Operations by South-West Africa Lithium 
Mines of Karibib have been restricted by 
difficulties in marketing iron-contaminated 
ores now being mined. 


Outlook 


Two U.S.A.E.C. contracts for lithium 
hydroxide ended during 1959 and the 
remainder expire by December 1960. The 
resultant increased production capacity 
made available for industrial purposes 
cannot at present be absorbed by growing 


consumption of lithium-based greases and 
ceramics nor by the increasing variety of 
other uses for lithium. 


The hopes of the industry are centred 
on the extending range of lithium chemicals 
and new uses for the metal. The use of 
lithium as a degasifier has been extended 
to the production of stainless steels and 
lithium-aluminium alloys are being adopted 
for the construction of high performance 
aircraft. Lithium chemicals are being con- 
sidered for rocket propulsion and lithium 
alloys may also find application in missiles. 
For the time being however, the lithium 
industry must pay the price of over- 
expansion. 


BERYLLIUM 


HE production of beryllium copper 

- alloys, for which beryllium oxide 

is used, continues to maintain the 
demand for beryl. Important devel- 
opments during 1959 indicate that nuclear 
reactor evolution is likely to encourage 
commercial production of beryllium metal. 


Beryl consumption in the U.S.A., which 
annually imports at least 70 per cent of 
world production, rose to an estimated 
6,200 tons during the year. Despite Govern- 
ment encouragement domestic production 
declined and, although consumption in- 
creased, world beryl production remains 
below the high levels reached during the 
years when strategic stockpiling was 
taking place. 


Increased demand is expected to develop 
during 1960 and there were significant 
developments indicating a responsive rise 
in beryl output. The most significant feature 





was the proposed application of filtration 
processes to the recovery of beryl. Such 
processes are complicated and expensive 
and their use is taken to indicate belief in 
a ready demand for large scale production 
and faith in the maintenance or improve- 
ment of current beryl prices. Economically 
successful beryl recovery by flotation would 
make available large low grade reserves 
such as those associated with the lithium 
deposits of Southern Rhodesia. 


In the U.S.A. Beryllium Resources 
Incorporated was formed in association 
with the Brush Beryllium Company. 
This company has acquired rights to one 
flotation process and is proving deposits 
at Ely, Nevada. 


Development is also in progress at 
Sheeprock, Utah, where reserves of 
3,000,000 tons are reported proved. Flota- 
tion of this ore is to be adopted. 


A central custom mill operating the 
U.S.B.M. flotation process is planned in 
South Dakota. 


Beryl discoveries are reported in Nova 
Scotia and Pakistan and a survey of re- 
sources in South and South-West Africa is 
in progress. 


Australia, which banned exports in 
August 1958, reversed its decision to stock- 
pile beryl. 


In the U.S. demand for beryllium metal 
has far exceeded production capacity and 
expansion programmes are being stepped 
up. 

The adoption of beryllium canning for 
the Windscale Advanced Gas-Cooled Re- 
actor indicates growing application of the 
fabricated metal as second generation 
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reactors are constructed. Beryllium is to 
be incorporated in a projected U.S. gas- 
cooled reactor and in a second Windscale 
unit. 


Four U.K. firms are now engaged in the 
production and fabrication of beryllium. 
Europe’s first plant for the production of 
wrought beryllium with an annual capacity 
of seven tons was opened by Imperial 
Chemical Industries. Tube Investments is 
engaged in beryllium tube manufacture 
under A.E.A. contract. 


The Beryllium Corporation of America 
entered into partnership with the Imperial 
Smelting Corporation to purchase the 
A.E.A. beryllium metal plant at Avon- 
mouth. The new company, Consolidated 
Beryllium Limited, is to supply beryllium- 
copper alloy and will expand the production 
of nuclear grade beryllium metal (99.7% 
pure) as demand develops. In this connec- 
tion the company is planning the world’s 
largest metal beryllium plant. 


The Superior Tube Co. has been appoin- 
ted agent in the U.S. for the sale of beryllium 
tubing produced by the Chesterfield Co., 
England, a subsidary of Tube Investments. 


Broad scale research into the production 
of ductile beryllium and fabricating tech- 
niques continues and predictions have 
been made that aircraft quality beryllium 
extrusions will be economically available 
within two years. 


Aircraft alloys containing small quanti- 
ties of beryllium (0.15 to 0.30 per cent) have 
been patented by North American Aviation. 
Brush Beryllium is producing beryllium 
shields for America’s manned orbital 
space capsule. 


The technical and economic obstacles to 
the development of potential beryllium 
metal usage remain considerable. Beryllium 
is expensive, the wrought metal costing 
£160 per Ib. The elaborate precautions 
required to avoid toxic dangers at Hawker 
Siddeley’s beryllium fabricating plant were 
described during the year and a £3 per 
employee expenditure on health precautions 
for every £1 on normal manufacturing 
facilities revealed. One feature is the disposal 
of swarf dust requiring special containers 
which are jettisoned at sea or in disused 
mines. Special monitoring devices have 
been developed by the A.E.R.E. 


Whilst the hazards to health arising from 
beryllium’s toxicity can be overcome at a 
cost and production and _ fabrication 
techniques will be improved, beryllium 
must remain a high cost metal. Nuclear 
power applications show encouraging signs 
of developing large scale metal requirements 
and the resultant demand for beryl is 
unlikely to be met without extensive 
development of low grade deposits. The 
treatment processes these require are likely 
to make necessary an increase in beryl 
prices for production to be economic. 


THORIUM, THE LANTHANONS, YTTRIUM 
By R. J. Callow 


HE Rio Tinto-Dow plant at 

Elliot Lake, Ontario, was brought 

into operation in the first half of 

1959. Its production capacity was 
announced as 150 tons ThO. per annum, 
which was claimed to be a substantial 
proportion of the total world production. 
The plant, as stated here last year, uses 
a solvent-extraction process. to recover 
thorium from the uranium-barren sulphate 
liquors at one of the uranium mines in 
the Blind River area. It is said to be 
almost fully automatic and to employ 
only 18 people. This last figure seems to 
be high for a solvent-extraction plant with 
an output of 150 tons per annum. 


The output from this plant should have 
a considerable effect on thorium pro- 
duction elsewhere. It was stated, during 
1959, that about 700 tons of ThO. had 
been produced in  non-Communist 
countries in 1958. This figure seems 
unlikely, Although monazite equivalent to 
this amount of thorium might have been 
produced, and even this is unlikely, there 
‘was no evidence that it was used. In fact, 
the South African monazite mine was 
closed down at the beginning of 1959 
because the U.S. contracts had not been 
renewed. This has been the largest 
producer of monazite in recent years; the 
failure to renew contracts Suggests not 
only uneasiness about Canadian pro- 
duction but also a low rate of output in 
1958. Similarly, the Indian Rare-Earths 
factory was closed during most of 1959. 
his was said to have been because of a 
labour dispute, but is unlikely to have 
happened if production had been running 
at a high level. It is probable that the Rio 
Tinto-Dow claim to be able to supply a 
Considerable part of world production is 
correct. 


Rio Tinto-Dow further improved their 
Position in the field by buying Thorium 
Ltd. from Imperial Chemical Industries 
Ltd. and Howards of Ilford Ltd, This 


company is the only substantial producer 
of thorium and lanthanon materials in 
the U.K. It seems probable that it will, in 
future, process Canadian material rather 
than monazite; there will thus be no 
thorium produced from monazite in the 
U.K. during 1960. 


It seems unlikely that U.K. users of 
thorium will benefit from the reduced 
prices of monazite. Monazite was offered 
towards the end of 1959 at £35 per I.ton, 
but it is not clear what tonnages were 
available. This price is the equivalent, 
ignoring the lanthanon content, of less 
than 6s. per Ib. of contained ThO:. It is 
unlikely that the Canadian material can 
cost less than this, although the crude 
product from the plant is likely to be 
more readily purified than thorium from 
monazite. 


The French Atomic Energy Commission 
announced the formation of a _ new 
company to exploit Madagascan heavy 
mineral deposits (ilmenite, with zircon 
and monazite). It may be that this source 
of monazite will enable French producers 
to compete effectively with Rio Tinto- 
Dow. 


During 1959, renewed interest was 
shown in America in thorium breeder 
reactors and the U.S. Atomic Energy 
Commission announced a research pro- 
gramme at Oak Ridge designed to 
develop such a reactor with a doubling 
time of 25 years or less (the doubling time 
is the time required to produce a 100 per 
cent increase in the amount of fissile 
material available). When Rio Tinto-Dow 
announced the take-over of Thorium Ltd., 
however, they said that that company was 
producing very little thorium for nuclear 
development. 

A vice-president of Vitro Corp., a U.S. 
producer of thorium and_lanthanon 
materials, complained that no proper lead 
had been given and pleaded for the assess- 
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ment of thorium as a nuclear fuel to be 
based on its nuclear merits rather than on 
assumptions about its availability and 
price. He claimed that, given a clear lead, 
the thorium and lanthanon industry could 
equal and perhaps outstrip the achieve- 
ments of the uranium industry, but that 
proper deployment of financial and other 
resources could not take place merely on 
the basis of spot orders. 


No significant new uses were developed 
for thorium or the lanthanons in 1959. 


In recent years, there has been a good 
deal of interest displayed in America in 
the lanthanon metals. Johnson-Matthey 
became, in 1959, the first British company 
to announce the production of all the 
lanthanon metals, together with yttrium 
and scandium. The American General 
Electric Company announced that they 
are now handling 100-lb. ingots of yttrium 
and claimed that this material is valuable 
as a constructional metal in nuclear 
plants. 


At the annual meeting of the Molyb- 
denum Corp. it was stated that the’ 
addition of rare earths to certain tonnage 
steels permitted the production of steel 
ingots weighing up to 64,000 lb.—approxi- 
mately double present practice. 


U.S. mine shipments of domestic rare- 
earth oxides in 1959 were about the same 
as in 1958, but thoria shipments were 
about 15 per cent higher. 


_ There was little change during the year 
in the price levels of thorium and lan- 
thanon materials. 


CAESIUM & RUBIDIUM 


LTHOUGH the caesium and 

rubidium industry still remains 

small, the production of both 

metals and their compounds and 
their consumption in research and devel- 
opment programmes continue to expand 
in addition to their usage in established 
applications. Caesium compounds are 
used in photo-electric cells, infra-red 
photography, signalling devices, scintil- 
lation counters, vapour rectifiers, radio 
tubes and microchemical reagents. At Los 
Alamos, a_ caesium thermionic cell 
has been used in the first direct 
conversion of nuclear energy into electric 
power. A potential use for caesium is in 
ion-propulsion engines for space travel, 
while rubidium as a working fluid in 
nuclear power systems, caesium hydroxide 
in storage batteries and caesium _per- 
chlorate in rocket fuels are gaining 
increased attention. 

Production of the two metals is still 
small and little market information is 
available. Known world reserves of 
pollucite, the principal mineral, are 
estimated at 300,000 tons. Pollucite is 
produced at a rate of less than 100 tons a 
year in S. Rhodesia and S.W. Africa as a 
by-product of lithium ore. In 1958, 
caesium metal was priced at $1.10 to 
$5.00 a gram. 


An extensive deposit of pollucite has 
been discovered on the property of 
Bikita Minerals (Private) Ltd. in Southern 
Rhodesia. It is anticipated that regular 
production may be achieved in 1960. 

The T.C. Mining Co. of West Paris, 
Maine, claims to have discovered one 
of the Free World’s largest deposits 
of high grade caesium. A third large 
occurrence is in the spodumene deposits 
at the Bernic Lake property of Montgary 
Explorations, Manitoba, Canada. 
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The Electronies Metals 


and Minerals 


MICA e CADMIUM 
SILICON e TELLURIUM 


MICA 


ICA is a very efficient insulator, 
even when split into very thin 
sheets, and this makes it un- 
rivalled for the purpose. Mus- 

covite is used for insulation at high fre- 
quencies and high voltage and in capaci- 
tors and also for glazing. Phlogopite is 
useful as an insulator at normal industrial 
and domestic frequencies and voltages. 
Biotite or black mica has comparatively 
low dielectric strength and is somewhat 
brittle. Mica is marketed in three forms: 
natural sheet, splittings and ground mica. 
About 90 per cent of sheet mica production 
is consumed in the electrical industry. 


Estimated world production of mica in 
1958, at 320,000,000 Ib., was about the same 
as for 1957 and remained above the 
300,000,000 Ib. level for the fourth consecu- 
tive year. India is the largest producer of 
high quality ruby muscovite and produces 
80 per cent of the world’s total mica output, 
Madagascar supplies most of the high 
quality phlogopite. 


A new form of insulation is now being 
prepared in the U.S. from ground musco- 
vite scrap treated by a chemical process. 
The resulting pulp is formed into a con- 
tinuous sheet by methods similar to those 
used in the manufacture of paper. 


In 1958, India exported 7,485,000 Ib. of 
block mica, 14,314,000 Ib. of splittings and 
22,835,000 Ib. of scrap. Although the over- 
all quantity of exports declined in 1958, 
the value of the exports increased because 
of the supply of better quality mica. During 
1959, the export outlook has improved 
considerably and the indications are that 
exports for the whole year will have exceeded 
those of 1958. 


A factory has been erected at Bhilwara, 
Rajasthan, with a capacity, at the beginning 
of 1959, of 6,000 mica bricks a day for 
utilizing scrap mica as an insulating material 
by a new patented process. 


The desirability of banning the export 
of mica from India on the consignment 
basis was discussed by an all-India conven- 
tion of mica dealers, sponsored by the 
Mica Export Promotion Council, held in 
Calcutta. The Joint Chief Controlier of 
Imports and Exports has stressed the need 
{0 maintain the quality of mica exported 
from India and has urged the consideration 
Of measures to ensure shipment according 
to specification. 


Soviet Russia is reported to have placed 
Substantial orders for mica with India 
during 1959, 


Canadian production of 1,073,000 Ib. of 
mica (including scrap) in 1958 came from 
4 number of scattered phlogopite deposits, 
chiefly in Quebec. 





e QUICKSILVER e 


GALLIUM e INDIUM 


Southern Rhodesia’s mica output in 1959 
was valued at £30,460. The production 
consisted solely of muscovite. The average 
value of block mica per ton decreased from 
£679 in 1958 to £476 last year, due to a 
decrease in the proportion of high quality 
ruby mica. Sales of waste mica became 
uneconomic through the imposition of 
port charges based on volume instead of 
weight. 


There was a small increase in the amount 
of mica sheet exported from Tanganyika in 
1959, but the Jumbadimwe Mine in 
Mpwapwa District and the Kabende 
Mines in the Mpanda District closed down. 
The latter have been important producers 
for many years. The two African co- 
operative societies operating in the Uluguru 
Mountains were again responsible for the 
larger proportion of the mica sold to the 
licensed dealers. In Southern Highlands 
Province, Anglo-American Vulcanised Fibre 
Co., Ltd. made progress in _ their 
efforts to establish themselves in the Tungwa 
area, exporting mica direct to London. 


Estimated U.S. consumption for 1959 was 
2,820,000 Ib. of block and film and 
7,490,000 Ib. of splittings. Estimated im- 
ports were 6,000,000 Ib. (3,927,000 Ib. in 
1958) block and film and 7,180,000 Ib. 
(7,485,000 Ib. in 1958) of splittings. 


CADMIUM By 


ORLD production of cadmium 

has risen from about 5,000 tons 

per annum during 1946 to 1949 

to some 8,900 tons per annum 
between 1956 and 1959. This rapid 
expansion is due mainly to the metal’s 
outstanding resistance to all forms of 
corrosion. Electroplating is by far the 
largest use, cadmium being the only 
plating material which gives complete 
protection against both the acid air of 
cities and the salt sea air. Cadmium is 
also a constituent of silver brazing alloys 
and of low-temperature alloys used 
extensively for tube bending in aircraft 
construction. Other important uses are in 
alkaline batteries and the production of 
pigments and it has some applications as 
a control material for nuclear reactors. 


There are virtually no cadmium ores. 
All commercial cadmium is a by-product 
recovered from flue dusts arising from 
smelting zinc and to a lesser extent, lead 
ores. Once thought of as the “unwanted 
stepch'ld of zinc.” cadmium output in 
individual plants is determined more by 
the level of zinc production than by 
supply and demand. 


World production of cadmium has 
varied by only 4 per cent during the last 
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SELENIUM e 


GERMANIUM 


RHENIUM e THALLIUM 


The U.S. Bureau of Mines is to study 
the possibility of developing synthetic 
materials as substitutes for block and film 
mica, including the techniques and varia- 
bles in growing large crystals of synthetic 
mica, the synthesis and properties of many 
possible compositions of synthetic mica 
and possible methods of converting syn- 
thetic mica flakes to sheet material suitable 
for electronic uses. These studies at the 
Electro-technical Experiment Station, 
Norris, Tenn., have already yielded a large- 
scale process now used by two companies 
to produce synthetic mica flake for use in 
mica ceramics. This work is co-ordinated 
with related synthetic mica research, which 
also involves another Federal agency and 
three private companies. 


A new insulation material made from 
pulverized synthetic mica bonded with 
high-grade electrical glass capable of with- 
standing temperatures of 1,000 deg. F. 
has been developed by the Mycalex Cor- 
poration in the U.S. It is expected to be 
used in nuclear projects and should also 
find applications in high-speed aircraft and 
guided missiles. 


The development of germanium transis- 
tors may lead to a reduction in the demand 
for mica for employment in conventional 
type valves. 


Paul E. Grainger 


four years. The 1959 world total was 
approximately 8,890 tons compared with 
8,877 tons in 1958. Production was 
actually higher in nearly all the medium 
and smaller producing countries but these 
increases were offset by a sharp decline in 
the U.S.A., the largest producer. Output 
there was 3,766 l.tons, the lowest year 
since 1951. In Canada, the second largest 
producer, production increased sharply in 
1959, to 1,004 tons, the highest year ever 





PRODUCTION OF CADMIUM 


METAL 
(in l.tons) 
1957 1958 1959 
RPM istveskeshes 4,710 4,318 3,766 
COMB issiessc ones 901 730 1,004 
ORIN Ss nssascnacs 590 740 740* 
eer 351 434 483 
Belgian Congo ... 406 480  480* 
i Sree 470* 460%  460* 
Germany, F.R. ... 272 313 412 
Australia .......... 393 352 341 
i errr 250* 260*  265* 
Other Countries 847 790 939 
Total 9,190 8,877 8,890 

*Estimated. 
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for Canada. Production in the U.K. is 
quite small, though there was a 14 per 
cent increase to 142 tons. Virtually all of 
this was produced by the National 
Smelting Co., Avonmouth, In all, cad- 
mium is produced in about 20 countries. 


Cadmium entered the year 1959 on a 
comparatively weak note. Although some 
recovery plants had been temporarily 
closed in 1958, the continued downward 
trend of U.S. consumption coupled with a 
high level of output there and rising pro- 
duction elsewhere had led to large stocks. 
At the beginning of 1959, U.S. producers 
and distributors held 2,498 — Ltons, 
equivalent to over six months’ supply at 
the then rate of shipment. In February, 
1959, the U.S. Department of Agriculture 
ended barter transactions for foreign 
cadmium. Quota restrictions on imports 
of lead and zine ores also reduced the 
amount of metal available, but U.S. con- 
sumption remained at a low level and 
stocks rose further. The U.K. price was 
reduced from 9s. 6d. to 9s. per Ib., 
delivered, in March. This and increased 
competition from competitive materials 
set the stage for a decrease in the U.S. 
quotation, which was dropped 15 c. to 
$1.30 on April 1. 


Another set of factors soon appeared, 
however. Output restrictions at U.S. zinc 
and cadmium smelters and summer strikes 
at several U.S. zinc-lead mines further 
reduced new production. The downward 
trend of consumption was reversed and 
demand grew to such an extent that avail- 
able stocks declined rapidly. The U.S. 
price was raised to $1.40 per lb. on 
October 1, and again on January 7, 1960, 
to $1.50. Meanwhile, through improved 
Continental demand the competition from 
Belgian metal in the U.K. market was not 
SO pressing as it had been earlier in the 
year and U.K. consumption was making 
remarkable strides. The U.K. price of 
domestic and Commonwealth metal was 
raised to 9s. 6d. per Ib. on November 20, 
and to 10s. per Ib. on December 21, 
though Belgian metal was frequently 
quoted higher. 


In the event, U.S. consumption in 1959 
totalled approximately 4,910 l.tons, a rise 
of 34 per cent compared with the 3,665 
tons used in 1958. Electroplating remained 
the largest outlet but there was some 
increase in demand for newer uses such 
as in batteries, nuclear reactors and as 
heat and light stabilizers for vinyl plastics. 
U.S. imports .of metal jumped 58 per cent 
to 7,258 tons, whilst exports rose to 402 
tons. By the end of 1959 stocks at U.S. 
producers and distributors had dropped to 
1,526 l.tons. 


Consumption in the U.K. rose by 
23 per cent to 1,257 tons, the highest year 
on record. Electroplating took 734 tons 
compared with 600 tons in 1958, pigments 
took 259 tons (204), batteries 89 (68) and 
solder 65 tons (51). Imports into the U.K. 
were 1,130 tons, compared with 824 tons 
in 1958. Much of the increase was due to 
larger imports of foreign cadmium in spite 
of the protective duty. Canada remained 
the largest supplier with 331 tons, 
followed by the U.S.A. 323 tons, Belgium 
231 tons, Australia 174 tons, Poland 21 
tons and other countries 49 tons. Total 
stocks in the U.K. rose to 232 tons at the 
end of August but declined thereafter to 
194 tons at end of December (184 tons 
December, 1958). 


The outlook for cadmium appears 
good. Consumption is making rapid strides 
in Western Europe and the U.S.A. and 
with some continued restrictions on lead 
and zinc production the market is likely 
to remain firm during 1960. 





QUICKSILVER 


UICKSILVER’S biggest outlets 

are in electrical apparatus and in 

industrial and control instruments. 

Another large and growing use is 
as a cathode in the electrolytic prepar- 
ation of chlorine and caustic soda. 
Compounds of quicksilver are used 
extensively in insecticides, fungacides and 
bactericides, and in the production of 
pharmaceuticals, dental preparations and 
protective paints. New uses that may 
become important include catalysts in 
manufacturing organic compounds, and 
new applications of amalgam metallurgy. 


The U.S. Government buying pro- 
gramme for domestic and Mexican quick- 
silver at a floor of $225 ended on 
December 31, 1958, deliveries being 
accepted up to January 31, 1959, A total 
of 26,891 flasks of domestic and 3.274 of 
Mexican quicksilver were purchased under 
the programme—17,463 domestic and 
2,508 Mexican flasks in 1958. 


Following the termination of this 
programme, the New York quotation for 
quicksilver fell in January to a low point 
of $218 per flask. Buyers, visualizing a 
further drastic decline held aloof from the 
market. This assumption proved mistaken, 
however, due to a shortfall in Mexican 
output for technical reasons and to the 
suspension of mining operations and 
deliveries by U.S. producers. European 
producers had withdrawn from the U.S. 
market toward the end of 1958. A squeeze 
accordingly developed and in April prices 
soared in New York to a peak of $245- 
$249. In the U.K., Mexican metal, far 
from being freely available, as had been 
expected, became increasingly scarce, and 
the London quotation rose to a peak of 
£79, having begun the year at £74. 


The squeeze was not of long duration. 
By the end of May the London quotation 
had eased to £77 10s., consumers were 
again well stocked, and supplies from all 
sources were once more abundant. Lack 
of buying interest, coupled with keen 
competition from sellers, then sent prices 
persistently downwards. In New York 
quotations averaged only $229.77 in the 
third quarter, having declined by $12.17 
from the average figure of the previous 
quarter. The decline continued in the last 
quarter, the year closing with prices at 
$212-$214. Early in January, 1960, they 
dropped further to $211, after which the 
downward pressure abated. European 
sellers withdrew from the U.S. market 
when quotations dropped below $215. 


At the end of August the London price 
touched bottom at £71 10s. when a firmer 
undertone developed. One reason for the 
improvement in market sentiment was 
that the substantial stocks of quicksilver 
held by the Italian mines during the 
whole of 1958 and the first few months 
of 1959 had been substantially reduced. 
The Italian mineowners decided in April 
last year to abandon their policy of hold- 
ing back stocks, when necessary to main- 
tain prices, and Spanish policy was also 
changed. 


Another reason for the temporary 
hardening of the market was the diversion 
of large quantities of Mexican metal to 
the U.S.. where the price had become 
more favourable, due to better demand 
and to fears of a dock strike later in the 
year which might shut out imported 
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metal. Since November, however, the 
London quicksilver market has slowly 
declined. By March, 1960, the official 
price for Spanish and Italian metal had 
fallen to £70 10s.-£71 a flask and business 
was actually being done below that level, 


Production and Exports 


Production of quicksilver in Italy 
totalled 1,580 tonnes compared with about 
2,400 tonnes in 1958. 


In May, 1959, to assist the industry the 
domestic Italian tax on quicksilver pro- 
duction of £18 a flask was suspended for 
three years, the decree being retroactive 
to February |. Monte Amiata has stated, 
however, that it is not in a position to 
finance development and expansion plans 
owing to the threat that this tax might be 
reimposed. Production at this company’s 
mines fell by 28 per cent in 1959 due to 
labour troubles. 


In Mexico, where production is more 
difficult than in the U.S. and Europe, 
producers have been demanding higher 
prices. It was reported in October that a 
Japanese company, Nomura Mining Co. 
Ltd., was planning to make an investment 
in a development project at a Mexican 
quicksilver mine. 


Due to the suspension of the Govern- 
ment purchasing programme, U.S. mine 
production fell in 1959 to an estimated 
32,000 flasks from 38,067 flasks in the 
previous year, being the lowest since 1956. 
U.S. consumption at an estimated 53,100 
flasks was little changed from 1958, as 
also were general imports at around 
30,260 flasks, Although metal was with- 
drawn from inventories for installation 
and expansions of chlorine and caustic 
soda plants, industrial stocks rose by 
3 per cent during 1959. 


The Palawan Quicksilver Mines Inc., 
sole quicksilver producer in the Philip- 
pines, is now capable of treating approx- 
imately 75,000 tonnes of ore a year and 
producing about 350 flasks of quicksilver 
a month. The company has three kilns in 
operation. 


The Djebel Arja mine, Tunisia’s sole 
quicksilver producer, which started oper- 
ations in January, 1958, made its first 
shipment—to Czechoslovakia—in May, 
1959. 


After a long interval shipments of 
quicksilver by Turkey have been resumed. 
Plans have been made to develop the 
Halikoy deposit in Odemis County of 
Izmir Province, where Mineral Research 
and Exploration Institute of Turkey has 
proved up to 80,000 tonnes of cinnabar. 


The output of quicksilver at the Idria 
Mine, in Yugoslavia, has been steadily 
rising, and it was anticipated that the 
planned 1959 output of 500 tonnes would 
be achieved. 


The Outlook 


Demand has again picked up, after 4 
very slack period, but no_ significant 
increase in prices seems likely to occur 
in the immediate future, having regard 
to the substantial stocks still believed to 
be held by Italian producers and to the 
Keen competition which European mines 
have been facing in recent months, 
notably from Mexico, Chile and Peru. In 
view of the high level of industrial 
activity, consumption of quicksilver may 
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be expected to improve in 1960, but the 
possibility of a tight supply situation 
developing during the year appears 
remote. 


SELENIUM 


ERIVED mainly as a by-product 
from the electrolytic refining of 
blister copper, selenium is pro- 
duced principally in the U.S. and 
Canada, but also to a limited extent in 
Northern Rhodesia, Australia, Mexico, 
Japan and various European countries. 


Selenium has been used extensively in 
semi-conductor grade in the electronics 
industzy in the production of rectifiers. 
Since, however, the demand for this 
purpose has continued to decrease, other 
outlets are being studied. Eight North 
American firms, grouped as the Selenium 
and Tellurium Development Committee, 
have arranged for a programme of invest- 
igation and development by the Battelle 
Kesearch Institute. 


Another application of selenium is in 
the form of cadmium-sulpho-selenide 
pigments. in the paint, plastics and rubber 
industries, Selenium is also used in photo- 
electric cells and in the manufacture of 
coloured glassware. 


Since 1956, more plentiful supplies of 
selenium have resulted in lower prices. 
In February, 1958, the price was reduced 
to 50s. per Ib. following cuts in Canada 
and the U.S. to $7 per Ib. for the common 
grade, and to $9.50 for the high-purity 
grade. Extra-high-purity grade (99.999 + 
per cent) was quoted at $20 a lb. These 
prices remained unchanged during 1958 
and 1959. In Britain, Canadian selenium 
99.5 per cent is quoted at 50s. 


During 1989 production in the U.S. 
increased despite sharp curtailment during 
the second half due to the copper strike. 
A brisk demand also prevailed through- 
out the year due to a wider use of the 
metal as a semi-conductor material in the 
electronics industry. Total U.S. domestic 
production of selenium for 1959 was 
estimated at 800,000 Ilb., compared with 
727,000 in 1958. Total imports over the 
period were 118,083 lb. Producers’ stocks 
at the end of 1959 were reduced sharply 
to an estimated 350,000 Ib. 


In Eastern Germany, efforts are being 
made to raise, by 1965, the production of 
selenium to almost 250 per cent of the 
present production. According to the E. 
German authorities, the State leadworks 
at Hettstadt is to be reconstructed between 
1961 and 1963 and an additional eight 
tonnes of selenium will go to the 
country’s rectifier industry annually. 


Basically selenium remains in ample 
Supply, but its future is now regarded 
more optimistically than for some time 
past. 


GERMANIUM 


ERMANIUM is recovered from 
zine ores, from flue dust at zinc 
smelting plants and, in the U.K., 
from flue dusts resulting from coal 
carbonization. Germanium is one of the 
Principal semi-conductor materials. Ger- 
Manium dioxide is also used in special 
Phosphors and in electronics. New 
applications of germanium include its use 
a a catalyst in speeding low-temperature 
chemical reactions, as an ultra-sensitive 
infra-red detector and in a resistance low- 


temperature thermometer. Technical 
developments in 1959 include the G.E. 
tunnel diode and the growth by Westing- 
house of dendritic germanium single- 
crystals. 


U.S. sources of germanium are the 
Missouri-Kansas-Oklahoma district and 
the Illinois-Kentucky zinc fluorspar 
district. Primary U.S. production in 1959 
was estimated at 45,000 lb., a sharp 
increase over 1958. Elsewhere, the major 
producers are the Tsumeb mine in S.W. 
Africa and the Prince Leopold mine in 
Belgian Congo. Concentrates from both 
these operations are processed in Belgium. 
American Metal Climax Inc. is, however, 
to build a plant at Carteret, N.J., for 
refining S.W. African raw material and 
scrap. 


Six U.S. and other germanium pro- 
ducers formed a Germanium Develop- 
ment Committee in 1959 to find new uses 
and applications for the metal, its alloys 
and compounds to meet excess avail- 
ability over demand. 


In May, 1959, Sylvania Electric 
Products Inc. in America reduced its 
price for purified polycrystaline ger- 
manium metal from $485 to $435 per kilo- 
gram and germanium dioxide from $275 
to $250 per kilogram. In the U.K. the 
price of germanium metal 99.99 per cent 
remained unchanged at 2s. 8d. per gram. 
Processing refinements and scrap recovery 
have reduced the quantity of germanium 
used in each device. 


The Japanese Government planned to 
increase by nearly four times, to 20 tons, 
its imports of germanium oxide and 
metallic germanium during the year 
April 1959-March 1960 for the electronics 
industry. Most of the Japanese-imported 
germanium has come from Belgium and 
the U.S. but efforts are being made to 
secure more supply sources. 


An increasing proportion of the output 
of St. Générale Metallurgique de 
Hoboken is being carried through to the 
polycrystalline stage. Hoboken’s plant is 
now capable of producing some 60,000 
kg. of electronic grade germanium 
dioxide a year. 


Societa Mineraria Metallurgica Per- 
tusola (S.M.M.P.) has begun producing 
germanium concentrate at its zinc plant 
in Crotone, Italy, by the Humbond 
process. 


SILICON 


ILICON is used on a large scale as 

a semi-conductor in transistors and 

rectifiers for highly _ sensitive 

electronic devices. A new miniature 
silicon rectifier with a current rating of 
half an ampere has been announced by 
Standard Telephones and Cables and is 
claimed to be capable of giving the same 
output as a selenium rectifier many times 
its size. 


Silicon is also used for solar cells and, 
as ferro-silicon, in the steel industry. 
Hypereutectic silicon alloys (up to 16 per 
cent Si.) may possibly become a substitute 
for cast iron in motor car engines. 


Up to the end of 1959, U.K. prices for 
silicon metal tended to fall, that for semi- 
conductor grades having been reduced to 
5s. 3d. per gramme. For 1960 first quarter 
metal, however, prices were advanced 
slightly, giving a range of £114-£118 per 
ton, with prospects of a later further 
advance. 
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I.C.l. are to more than double the 
capacity of their 4.000 lb. plant on 
Merseyside. A new plant will produce 
polycrystalline rods. Monsanio Chemicals 
Ltd. expects to start commercial pro- 
duction of high purity silicon in the U.K. 
in the fourth quarter of 1960. 


In the U.S.A., domestic production and 
consumption of high-purity silicon in 
1959 have been estimated by the Bureau 
of Mines as one-half greater than in 1958, 
though production and deliveries of 
silicon alloys in the third quarter fell by 
23 per cent and 42 per cent respectively. 
More producers were joining the rapidly 
expanding silicon industry. Production of 
the top three grades was 80,000 Ib. and of 
the solar-grade type 20,000 Ib. Consump- 
tion of high-purity silicon was about 
70,000 Ib., valued at $18,000,000, includ- 
ing an estimated $1,000.000 for the solar- 
grade material. From the three higher 
grades, about 6,000,000 transistors and 
60,000,000 diodes and rectifiers were 
fabricated, Economic and technological 
advances are reported including a better 
economic use of grades 2 and 3. 


New American silicon plants include: 
Reynolds Metals Co., at Listerhill (5,000 
tons silicon metal a year); Monsanto, 
near St. Louis, Mo. (ultra-pure silicon by 
the Siemens-Westinghouse process); and 
Ohio Ferroalloys Corp. at Powerhatan 
Point. Ohio (silicon metal and ferro- 
silicon). It is expected that the demand 
for silicon metal will expand over the 
next decade. 


Société General Metallurgique de 
Hoboker has been producing high-purity 
silicon on a pilot plant scale at Olen. 


TELLURIUM 


ELLURIUM is a by-product of 

the electrolytic production of 

copper and lead and is produced 

in the U.S., Canada and the 
U.S.S.R. Established uses are chiefly in 
copper alloying and in the rubber 
industry, but the use of tellurium 
in thermo-electric cooling devices is 
rapidly growing. Bismuth telluride is 
believed to have startling possibilities in 
the development of non-mechanical 
refrigerator units and in the generation of 
electricity from solar and atomic reactor 
heat sources, using no mechanical parts. 
The demand for tellurium is now very 
strong and its price has increased in the 
U.S. to about $3 a lb. In the U.K., 
Canadian tellurium is currently quoted at 
21s. 6d. per Ib. 


U.S. production of tellurium increased 
in 1959 to about 196,400 Ib. compared 
with 170,000 Ib. in the previous year. 
Consumption rose to 316,000 Ib., being no 
less than twice that of 1958. Imports 
tripled to 15,000 1b. Canadian production 
in 1959 was 96,954 lb. compared with 
38,250 Ib. in 1957. 


GALLIUM 


OMPOUNDS of gallium, such as 
gallium arsenide and gallium 
phosphide, have properties which 
make them of interest for use in 
transistors, diodes, rectifiers and other 
semi-conductor devices, which can 
operate at greater temperatures than 
other types, since, though gallium melts 
at 85 deg. F. it does not boil until at 
3,600 deg. F. It expands when it solidifies. 
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In the U.S, the General Electric Co. has 
announced the immediate availability of 
gallium arsenide tunnel diodes. 


Gallium can be produced at better than 
99.995 per cent purity and has been 
produced 99.99 per cent pure by a 
Hungarian gallium-from-bauxite process. 
It can now be handled by a special 
container lined with tantalum which 
resists gallium’s corrosive action and 
permits its use as a substitute for mercury 
in making more accurate pressure, volume 
and temperature measurements. Gallium 
phosphide is being developed by the U.S. 
Army Signal Corps for aero-space uses. 


The demand for gallium is likely to 
increase in the future. 


INDIUM 


NDIUM is becoming increasingly 
I available commercially and is finding a 

widening field of applications. Its prin- 

cipal uses are for surface protection, 
hardening and in electronics. The addition 
of small quantities in alloying imparts 
hardness and strength to other metals and 
increases resistance to tarnish or corrosion. 
Indium-treated bearings are now extens- 
ively used, particularly in aviation. Other 
uses are low melting point alloys, glass- 
sealing alloys and certain dental and 
solder alloys. There are also certain 
Government uses which are of a secret 
nature. 


Derived as a by-product, mainly from 
the treatment of zinc blendes, indium 
comes chiefly from the U.S. and Canada. 


In the U.S., the largest producer is the 
Anaconda Co., who produce for the 





Indium Corp. of America. The latter 
undertakes research into and development 
of new uses for indium and the fabric- 
ation of the metal into products, The 
American Smelting and Refining Co. is 
also now a substantial producer of this 
metal. 


Semi-conductor indium, 99.999 per cent 
pure, was available in 1959 at $3.75 per 
troy oz. for 50 to 99 troy oz. lots, $3.50 
per troy oz. for 100 to 999 troy oz. lots 
and $3.40 per troy oz. for quantities over 
1,000 troy oz, Interest in indium for semi- 
conductor use continues to grow. Indium 
antimonide and indium arsenide are 
produced for transistors. 


In Canada, indium is produced by 
Cominco at Trail, B.C. It is also refined 
in Germany, Belgium, Italy, Peru, Japan 
and probably in the U.S.S.R. and Eastern 
Germany. 


RHENIUM 


F potential importance to the 

electric and electronics industries, 

rhenium may be used in electrical 

contacts and electron tube 
materials, high-temperature —_ thermo- 
couples and_ high-wear-resistant parts. 
Rhenium “blacks” obtained by the 
reduction of rhenium heptoxide have also 
been used in the U.S. as catalysts for 
hydrogenation of carboxylic acids to 
alcohols. Increases in the uses of the 
metal are expected as the technology of 
the metal advances. 


Rhenium occurs in small quantities in 
a wide variety of minerals and chiefly 
associated with molybdenum ores. Free 


World reserves of the metal are put at 
about 2,300,0001b. with about 1,500,000Ib, 
in the U.S, The metal is now being 
produced by Kennecott Copper Corp. and 
the University of Tennessee from raw 
material from the Miami Copper Co 
Wrought forms are available from Chase 
Brass and Copper Co., who consider that 
a future production potential is about 
30,000 lb. of metal a year. Prices range 
from $600 to $2,000 per Ib. 


The U.S. Bureau of Mines is investig- 
ating sources of rhenium and recovery 
methods. 


In Eastern Germany, attempts are being 
made to increase the production of 
rhenium to 200 per cent of the present 
level by 1965. 


THALLIUM 


LTHOUGH 6 thallium _ sulphate 

continues to be the principal form, 

as an insecticide, in which thal- 

lium is currently used, American 
Smelting and Refining Co., the only US. 
producers, report that some _ research 
work is being done on_ high-purity 
thallium for new applications in the 
electronic industry. 


So far, thallium has not been very 
prominent among the metals for which 
new uses have been found and in recent 
years the price has declined from $15 to 
$7.50 a Ib, The 1959 price of thallium 
ranged from $10 to $7.50 for the metal 
and $10 to $5 a Ib. for thallium sulphate, 
depending on quality. Thallium, 99.999 
per cent pure was available at higher 
prices. 
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PHOSPHATES 


By D. J. Simmons and Associates* 


fertilizers which decreased to 

about 2 per cent in 1957 is 
increasing, and is now at least 5 per cent. 
Some producing areas complain of 
marketing difficulties but this can only be 
considered an incentive for effort in a 
market which, as can be seen from Table 
1, has ample room for expansion. This 
table, based on F.A.O. statistics, gives an 
approximate consumption, in lb., of 
phosphoric acid per head of population, 
for countries selected to cover a range of 
development stages throughout the world. 
Except that the phosphoric acid fertilizer 
needs in France and Britain are supplied 
in part by basic slag, the figures reflect the 
phosphate consumption. 


HE rate of rise in the production 
and consumption of phosphate 


TABLE 1 


US. Israel 

U.K. Egypt 

France Iran 

Poland Pakistan 
Yugoslavia India 

Australia Malaya 

U. of S. Africa 20 Japan 1 


The production of raw phosphate is 
centred in the U.S., North Africa and the 
USS.R. The following approximate 
figures from Mineral Trade Notes, 
August, 1959, summarize the production 
in 1958 (the last year for which complete 
+ pre are available). Figures are in I.tons 
of rock phosphate. 


TABLE 2 
North America (mainly U.S.) 


15,000,000 
South America 370,000 
North Africa 

(Morocco, Algeria, Tunis) 
West Africa 

(aluminium phosphate) 
Union of South Africa 


9,100,000 
200,000 


Nl 210,000 
Middle East: Israel 250,000 ) 
Jordan 300,000 > 1,150,000 
; Egypt 600,000 
Oceania — guano (includes 
Christmas Island in Indian 
Ocean) 2,200,000 
U.S.S.R. (70 per cent apatite, 
30 per cent sedimentary) 6,000,000 
500, 


China 
Other countries 140,000 
34,870,000 


World total 


The world reserves of known phosphate 
are of the order of 47,000 million tons, 
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of which half are in North Africa (45 
per cent in Morocco), about 28 per cent 
and 16 per cent respectively in the U.S. 
and U.S.S.R., and a little over 1 per cent 
in Brazil. The important Oceania pro- 
duction area only holds about 0.4 per 
cent of the world’s reserves. 


South America, and much of Africa 
besides, having mostly new agricultural 
land not yet requiring heavy use of 
fertilizers, has ample reserves of phos- 
phate rock and a steady development of 
industry is in progress to satisfy the 
demand as it grows. Brazil has several 
areas of phosphatic rocks, iron-rich 
igneous intrusives, apatite in metamorphic 
rocks, sedimentary and guano deposits. 
Factories have been constructed of 
capacity greater than present demand. 
Chilean guano is nearly exhausted, but 
Venezuela reports new rock phosphate 
discoveries and it can be assumed there 
are more discoveries to be made on the 
Continent. Curacao has an_ excellent 
export trade in a low fluorine rock phos- 
phate to the U.S. 


In the Union of South Africa apatite 
rock quarries are being enlarged as the 
guano mines of the Cape become worked 
out, and new superphosphate factories 
have been constructed recently. Angola 
reports a rock phosphate discovery of 
15,000,000 tons and a mine in Rhodesia 
is being started to supply a new super- 
phosphate plant at Salisbury, which at 
first used North African phosphates. 


Large phosphate deposits in Uganda, 
an interesting new find in Tanganyika and 
some deposits in Nyasaland, all await the 
development of a market to start pro- 
duction. In West Africa, Senegal and 
Togoland are aluminium phosphate mines 
at a stage beyond any immediate local 
need. North Africa, with the largest 
known deposits of sedimentary phosphate, 
already supplies the European market 
which is the largest consumer of phos- 
phate fertilizer in the world. This 
combination of potential production and 
large existing markets is the best there 
is. and puts North Africa in a specially 
favourable position for competing in 
other markets. 


The restrictive controls on agriculture 
in the U.S. have caused the demand for 
phosphate fertilizer to be rather static. 
The Florida deposits and others in 
Tennessee and the Western States have 
large reserves, and recent research is 
lowering mining and treatment costs. The 
industry already exports to the Far East 
and by becoming increasingly efficient 
can still be competitive despite the handi- 
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cap of distance. Recent work indicates 
large rock phosphate deposits in northern 
Alaska but the situation discourages 
further exploration, especially as the 
value of the uranium content as a by- 
product is now more than doubtful. 
Discoveries of apatite deposits in Canada 
indicate that resources are available there 
when required. 


More statistics have been available 
recently on U.S.S.R. and Eastern Euro- 
pean consumption and production. It 
appears that there is a steady rise in 
demand in all these countries, supplied 
mainly by the Russian deposits. The 
apatite deposit of the Kola peninsula is 
a major supplier, but sedimentary deposits 
of the Voskressensk area (south-west of 
Moscow) and also in Kazakhstan are very 
important. The area is an _ increasing 
consumer but appears to be self-sufficient 
with regard to supplies. Yugoslavia reflects 
this demand without having access to the 
supply, which has to be obtained from 
the Middle East. 


The Far East has very few known 
deposits, a slow but steady increase in 
demand, and an enormous potential 
demand. The consumption of Japan and 
to a lesser extent the Philippines, Viet 
Nam and Malaya indicates what is 
required and Japan uses a larger ratio of 
nitrogen fertilizer than most countries 
probably because of the expense of raw 
phosphate. Mainland China has recently 
developed large reserves in Yunnan and 
Szechuan provinces and about five super- 
phosphate plants are under construction 
to produce 600,000 tons per year when 
completed, but this is the only eastern 
country which is yet self sufficient in raw 
material. India with 600,000 tons of 
production of superphosphate planned 
for 1960 and a 20 per cent per year 
increase in the future is in the same stage 
as China but has no important rock 
phosphate deposits and only small apatite 
occurrences. 


Pakistan is only just starting fertilizer 
production with nitrogen fertilizer at first; 
Ceylon and Burma import ground rock 
phosphate for direct use but Indonesia 
only negligible amounts, and none of 
these countries has the raw material. 
There is no reason to doubt that increased 
geological knowledge of this part of 
Asia will discover phosphate, which does 
require organized research, and it should 
be remembered that the bulk of 
discoveries of bauxite (which is also a 
mineral that is better recognized by 
specialists) have been made by Geological 
Surveys in the course of routine work. 
However, at present the area is dependent 
on imports of the raw rock phosphate. 


Australia is one of the heaviest users 
of phosphate fertilizer, with advanced 
aerial methods of spreading it, and the 
New Zealand demand is only lower due 
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to the higher fertility of the land. With 
supplies for this area coming from 
Oceania these major users will soon have 
to seek new sources. 


In the Middle East, with which Egypt 
is here included, there is a large potential 
demand, and Israel has led in applying 
fertilizers in the area. Although higher 
grade phosphate rock has been recently 
discovered after an intensive prospecting 
programme, the Israeli phosphate 
industry was built on very low grade 
material. Jordan has longer known and 
better grade phosphate, but lack of 
capital. poor communications and politics 
have retarded development. Egypt has 
large possible reserves of low grade rock 
and together with Jordan and Israel has 
access to the Far East without passing 
through the Suez Canal. The internal 
market existing in these countries and 
their neighbours (Iraq is a surprisingly 
low consumer) and the accessibility to 
the large Far East market makes this a 
promising area if the political climate 
encourages Capitalization. 


No mention has been made above of 
the other uses of rock phosphate, the 
main one being the making of elemental 
phosphorus which has _ substantially 
increased recently, especially in Western 
Germany. The commonest use of rock 
phosphate, in fertilizers, however serves 
as the best measure of its demand, and 
even though complex fertilizers are 
beginning to invade the field of super- 
phosphates there is always a content of 
phosphoric acid. 


The importance of developing latent 
demand in the Middle East, India and 
South-East Asia can be seen from this 
article as exemplified in Table 1. Another 
question is the speed at which African 
and South American countries’ will 
increase their use of phosphate, and 
which producer will capture the already 
well developed Australian market as the 
guano of Oceania is depleted. The U.S.’s 
industry appears to be in the best position 
technically to take advantage of all these 
outlets, but the Middle -East suppliers 
could well use their geographical position 
and growing potential to get their share 
of the Eastern market. The potential of 
East Africa must not be forgotten either, 
as it is as favourably situated as the 
Middle East and has more stable condi- 
tions to balance the greater amount of 
basic development required. That eastern 
countries are becoming fertilizer minded 
ils exemplified by the fact that in 1960 
the Iran government had an extensive 
investigation made of the possibility of 
Phosphate occurring within its frontiers. 


All evidence suggests a progressive 
expansion of phosphate mining all over 
the world and despite generally adequate 
reserves increased prospecting can be 
justified, in particular in the East, for 
countries to seek for their own material 
supply; but because of the declining 
Oceania reserves, interest should centre 
on the development of the Middle East 
and East African fields. 


POTASH 


HILE the metal potassium has 

little importance in industry, 

its salts are widely used, 

especially in mixed fertilizers. 
Some potash is used in the manufacture 
ot potash chemicals for industrial and 
consumer use, 


Most potash is produced from under- 
ground bedded deposits by mining, the 
ores being concentrated and refined by 
gravity and flotation methods. Smaller 
amounts of potash are recovered by hot- 
solution crystallization methods from 
concentrated-brine solutions in saline 
lakes and, to a lesser extent, from brine 
wells. Solution methods are used by 
American Potash and Chemical Corp. at 
Searles Lake, California, and by an 
Israeli company on the shore of the 
Dead Sea. 


Known world production of potash as 
K.O equivalent increased at a uniform 
rate from 6,500,000 tons in 1953 to 
8,700,000 tons in 1957. Chief of the 
known producing countries are U.S.A., 
Western Germany, Eastern Germany. 
France and U.S.S.R. Spain, Israel and 
Chile are also fairly large producers, 
while Canadian output, already consider- 
able, is expected to grow. 


Conditions in the potash industry are 
still highly competitive, but it has been 
predicted that the demand will be 
doubled in the next 10 to 15 years and 
that production will be stepped up 
accordingly. 


For the twelve months ended June. 
1959, U.S. production of marketable 
potassium salts totalled 3,800,000 s.tons 
containing over 2,200,000 tons of potash 
(K.O equivalent). Stocks were the lowest 
since 1953. U.S, imports continued to 
increase and were equal to 14 per cent of 
domestic production, West Germany, 
France, Spain and East Germany being 
the major suppliers. East Germany has 
now withdrawn from the U.S. market and 
Canada has entered it. Mines at Carlsbad, 
New Mexico, account for most of the 
U.S. domestic production, but new 
discoveries have been made in the Lisbon 
Valley, Utah. 


It has been estimated that the potash 
deposits in Saskatchewan, Canada, con- 
tain 17,700 million tons of potash with a 
recoverable quantity of 6,400 million tons 
and that they are large enough to meet 
all Canadian demands in less than two 
years and to satisfy the present North 
American demand of 2,000,000 tons of 
ore in K;:O equivalent annually for 
3,000 years. The Potash Co, of America, 
the first producer there, has concluded 


Chemical Minerals 


bulk sales contracts with Japan. Australia 
and other far-eastern countries are also 
potential markets. At present, about 17 
companies are interested in the Saskat- 
chewan deposits and some are now 
engaged in shaft sinking. 


With foreign sales to 43 different 
countries totalling 1,000.000 tons in 1958 
the East German GDR claims to be the 
world’s biggest K-O exporter. Since 1950, 
the output of potash salts is said to have 
risen by 25 per cent to its present level 
of 1,500,000 tons. A further increase, by 
28 per cent, to 2,120,000 tons of pure 
potash annually is envisaged for 1965. 


Czechoslovakia is to provide East 
Germany with machinery and equipment 
to the value of 110,000,000 roubles to 
develop the latter’s potassium industry 
and, in return, is to receive increased 
deliveries of potassium fertilizer. 


In Western Germany all sales of 
potassium salts are to be made through 
a central body bearing the name of 
Verkaufsgemeinschaft Deutscher Kali- 
werke G.m.b.H., at Hanover. Subject to 
renewal, the validity of the cartel expires 
on December 31, 1962. 


A plan, prepared by the Zanzibar Co. 
in the U.S., for the expansion of the Dead 
Sea Potash works at Sodom to some 
600,000 tons annual capacity will, if 
adopted, cost £1.50,000,000 (£10.000,000 
sterling) spread over three years. Present 
capacity is about 135,000 tons a year. 
though, in 1959, production only reached 
110,000 tons. Exports, however, stood at 
$4,200,000 compared with $840,000 in 
1956. A fifth pumping station has recently 
been placed in operation and this serves 
three new evaporation pans covering an 
area of 1.750 acres. Holding some 
10.000,000 cu.m. of sea water they have 
added about 40.000 tons potash to the 
annual production capacity of the plant. 


In Russia, processing plants with a 
capacity of 44,000 / 55,000 tonnes annually, 
are to be built in Siberia to produce 
potassium sulphate as a by-product of 
non-ferrous metallurgy from the Uzhursk 
nephelines. Siberia’s future demand for 
potash is estimated at 567,000 tonnes a 
year. A large potash combine is also to 
be set up at Novo-Starobinsk in Bylo- 
Russia to process nearby deposits. 


ANTIMONY By Paul E. Grainger 


NCE classified as “the most 

strategic of all strategic minerals,” 

antimony has a wide range of 

uses, both metallic and _ non- 
metallic. Metallic uses are principally as 
an alloying element, chiefly to impart 
hardness and mechanical strength to lead. 
Electric storage batteries absorb large 
quantities of antimonial lead with an 
antimony content ranging from 3 to 12 
per cent and antimony is an important 
constituent of type metal, bearing metal, 
lead cable coverings and solders. Non- 
metallic applications of antimony com- 
pounds range from ammunition primers, 
fireworks and matches to flameproofing 
chemicals and include pigments, plastics. 
rubber, ceramics and glassware. 


About 60 per cent of the world reserves 
of antimony lie behind the Iron Curtain, 
principally in China which is the largest 
producer. Production there has been 
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rising steadily in recent years and is 
estimated to have been some 17,000 to 
18,000 s.tons in 1959. Nothing is known 
about production in the U.S.S.R. Anti- 
mony is mined in about 25 countries. 
though China, the Union of South Africa, 
Bolivia and Mexico between them 
account for four-fifths of the total. World 
production had been falling since 1956 
and had dropped to 44,000 s.tons in 1958. 
There was a sharp recovery in 1959, how- 
ever, when output probably exceeded the 
1956 level of 53,000 s.tons. 


The South African deposits are the 
largest in the Free World and are worked 
by Consolidated Murchison (Transvaal) 
Goldfields and Development Co. Ltd., the 
main source of supply for the U.K 
South Africa produced 22,155 tons of 
hand spalled ore and flotation concentrates 
in 1959, nearly 10,000 tons more than in 
1958 when operations had been curtailed 
through reduced demand. 
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Exports from Bolivia (normally 5,000 
to 7,000 s.tons p.a.) and Mexico (4,000 to 
6,000 tons p.a.) increased from the 1958 
low levels following some improvement 
in demand in the U.S.A., their natural 
market, and Japan which takes much of 
their exportable surplus. An antimony 
smelter, constructed: at Oruro in Bolivia. 
commenced operations in March, 1959. 
Throughput was quite small — the 
rest of the year, some 200 tons of ore 
yielding 99.3 per cent regulus, but it is 
planned eventually to treat all the anti- 
mony ore produced in Bolivia. Later in 
the year Japanese smelters were reported 
to be negotiating sizeable purchase con- 
tracts with the South African producer, 
Consolidated Murchison. 


According to a report from the Iranian 
Seven-Year Plan Organization a_ rich 
deposit was found at Kuh Surkh, about 
100 miles south-west of Meshed, with ore 
samples showing 70 per cent Sb. Visible 
deposits alone contain some 10,000 tons 
of ore and the mine is being worked at 
the rate of 1,000 tons per annum. 


Marketwise, antimony remained in the 
doldrums during the early part of the 
year, but improved following some 
increase in consumption in both the 
U.S.A. and the U.K. during the second 
quarter. U.S. labour strikes led to some 
decline in consumption during the third 
quarter but there was evidence of a more 
sustained recovery towards the end of the 
year. 


U.S. domestic prices remained un- 
changed throughout the year at 29.00 c. 
per Ib. R.M.M. brand 99.5 per cent metal 
in bulk f.o.b. Laredo, equivalent to 
31.30 c. per Ib. New York. English prices, 
too, held steady behind the protective duty 
of £40 per ton, 99 per cent regulus 
remaining at £190 per ton delivered with 
99.6 per cent regulus at £197 10s. per ton. 
Supplies from China became none too 
plentiful in Europe as the year progressed, 
more being required for the country’s 
own industrial development. Chinese 99 
per cent regulus opened the year at 
£130-132 per ton c.i.f. but this was soon 
raised to £132-136 and again in September 
to £134-137. 


The U.S.A. has virtually no domestic 
antimony and depends on imports of ores 
from Mexico, Bolivia and South Africa 
and of metal and compounds from 
Europe. In 1959 imports in all forms 
totalled 12,681 s.tons, compared with 
9,233 s.tons in 1958 and included 6,466 
tons of ores, 4,395 tons of metal, 1.706 
tons of oxide and 114 tons of sulphide, 
all in terms of antimony content. Yugo- 
slavia, with 1,822 s.tons, was the main 
supplier of metal followed by the U.K. 
815 tons, Belgium 813 tons and Mexico 
660 tons. The U.K. provided most of the 
oxide. Towards the end of the year and in 
early 1960 the U.K. took a larger part of 
the American market following a pro- 
tracted strike at Campine’s smelter in 
Belgium. 


U.S. smelter production of primary 
antimony totalled 9,163 s.tons (8,557 tons 
in 1958) whilst consumption rose 17 per 
cent to 13,949 s.tons (11.880  s.tons). 
Consumption for battery grids and bear- 
ing metal showed some increase but other 
metallic uses declined slightly. Most non- 
metallic uses also took less and together 
accounted for approximately 42 per cent 
of the total. 


U.K. imports of ore were virtually 
unchanged at 11,223 l.tons gross weight, 





nearly all from South Africa. Domestic 
consumption of metal for batteries and 
oxide for pigments rose considerably but 
other uses showed some decline, so that 
total consumption was only 4 per cent 
higher at 4,923 L.tons. 


The outlook for antimony is for 
increased consumption, particularly for 
metallic uses. Production can fairly 
quickly be stepped up to meet any 
increase, so that prices are likely to 
remain at their present levels saving any 
sudden reduction in Chinese supplies. 


FLUORSPAR 


LUORSPAR is used as a flux for 

steel-making, in the manufacture of 

synthetic cryolite used in the alu- 

minium industry for the reduction 
of aluminium from its oxide form, in the 
ceramic industry and in the chemical 
industry for the production of hydrofluoric 
acid. Other expanding uses of the mineral 
and its derivatives include high octane 
petrol production, uranium fluorides for 
atomic energy programmes and the pro- 
duction of high energy fuels. Fluorspar is 
marketed in metallurgical, acid and 
ceramic grades. 


Estimated world production in 1958 was 
1,760,000 s.tons, supplies being currently 
in excess of demand. The USS. is the 
largest producer and consumer. Other 
large producers are Mexico, Italy, Spain, 
U.K., South Africa, W. Germany and 
France. China and Russia are also 
believed to have large resources. 


U.S. production in 1959 was estimated 
at 178,900 s.tons (319.500 s.tons in 1958). 
the lowest for over 20 years. Imports at 
527.700 s.tons (392.200 s.tons in 1958) and 
consumption at 571,500 s.tons (428,200 
s tons) both increased. 


Last year the Senate Interior Com- 
mittee approved an import quota bill and 
requested the Tariff Commission to con- 
duct investigations and _ report to 
Congress on or before February 29, 1960. 
In its report the Tariff Commission 
rejected any change in present tariffs or 
the placing of quotas on U.S. exports. 


In Canada, 1958 output was estimated 
at 62,000 s.tons, production coming from 
only two mines, the St. Lawrence Corp. 
of Newfoundland having ceased oper- 
ations in the face of competition from 
abroad, chiefly Mexico. Imports rose to 
30,408 tons, a new high. As a result of 
Alcan having increased its aluminium 
production, its wholly-owned subsidiary. 
Newfoundland Fluorspar. is to raise its 
output in Newfoundland by about 40 per 
cent this year to 110,000 tons. A third 
mine will be opened this year in New- 
foundland. 


Reserves at the Stotsfieldburn mine 
operated by The Weardale Lead Co. in 
the U.K. have been 12 to 18 months 
ahead of the mill, but operation of the 
Barbary mine is proving difficult. 


In N.W. Spain, a million-ton reserve 
mine near Arlos is to be developed and 
a flotation plant erected. Local opposition 
has been met by Fluoruros S.A. in the 
attempt to construct a 25,000,000 peseta, 
1.000 ton per day plant at Caravia, N. 
Spain. 


A fluorspar deposit, yielding test 
material 98 per cent pure, has been 
discovered in Eire on the Galway-Clare 
border. 
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SULPHUR 


SED extensively in agriculture 

and industry and having no 

economic substitute, sulphur js 

traditionally regarded as a baro- 
meter of industrial activity. World cop- 
sumption of sulphur in 1959 has been 
estimated at about 16,000,000 l.tons and 
the demand has been increasing at an 
average rate of 4 per cent per annum. 
About 80 per cent of world consumption 
is converted into sulphuric acid. Ip 
Europe, about 55 per cent of the sulphuric 
acid consumed goes into fertilizer pro- 
duction, the corresponding figure in the 
U.S. being 40 per cent. 


Sulphur in almost pure state is found 
in domes mainly in Louisiana and Texas 
in the U.S., and Mexico. This is mined by 
the Frasch hot-water technique. Centra! 
Italy and Sicily produce 17 to 35 per cent 
pure ore from domes which are mined by 
gzovernment-subsidized open pit methods. 
The chief producers of pyrite sulphur are 
Spain, Cyprus, Italy, Canada, Norway and 
South Africa. Crude oil sources of 
sulphur are tied to oil and gas refining. 
France and Western Canada will meet 
most of their future needs from them. 


The U.S. domestic sulphur production 
from all sources was estimated at 
6,225,000 I.tons in 1959 compared with 
6,140,000 l.tons in 1958. Of the total 
production, an estimated 4,525,000 tons 
was elemental sulphur mined by the 
Frasch hot-water process, 740,000 tons 
was elemental sulphur recovered from 
refinery gases and sour natural gas, 
450,000 tons were contained in pyrites 
and 510,000 tons were in various other 
forms. Exports were in the regicn of 
1,600,000 I.tons, while domestic consump- 
tion of sulphur in all forms was estimated 
at 6,000,000 tons, an increase of more 
than 10 per cent over 1958. which is 
attributed to industrial revival. Most of 
the increased demand was met from pro- 
ducers’ stockpiles which were cut back 
from 4,000,000 tons to about 3,400,000 
tons. Imports almost equalled the 755,000 
ton figure of 1958 but failed to maintain 
the recent sharply rising trend. 


Texas Gulf Sulphur and International 
Nickel Co. of Canada have announced 
encouraging results from round the clock 
operation of a $500,000 pilot plant at 
Copper Cliff for obtaining pure sulphur 
from sulphur dioxide in the high quality 
roaster off-gas at Inco’s large iron ore 
recovery operation in the Sudbury 
district of Ontario, Canada. 


At International Nickel’s Port Col- 
borne refinery, high-purity elemental 
sulphur is being produced by the electro- 
lysis of nickel sulphide matte. This 
process will also be used at the companys 
refinery at Thompson, Manitoba. 


Known reserves of sour gas in Canada 
are estimated to have a possible yield of 
82,000,000 tons of sulphur. There are now 
six plants in Alberta and one in British 
Columbia recovering sulphur from sour 
natural gas and these have an aggregate 
yearly capacity of 600,000 I.tons. 


Italian sulphur exports dropped further 
to 29.200 tonnes from 30,600 in 1958. 
,In Sicily a thorough reorganization and 
modernization of the industry is planned. 


In Poland, the Tarnobrzeg sulphur 
mining centre was to receive Z1.24,500,000 
(over £2,000,000) additional investment 
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funds in 1959 for speeding up the 
mechanization of both mining and pro- 
cessing. Discovered late in 1953, these 
deposits are estimated to contain 
110,000,000 tonnes of pure sulphur. When 
the sulphur plant at Machow, Rzeszow 
voivodship, is commissioned toward the 
end of 1960 it is planned to produce 
about 100,000 tons of pure sulphur a 
year, and, by the end of the next Five 
Year Plan, more than 400,000 tons a year. 


In Mexico, an Interministerial Com- 
mission is to study the production and 
distribution of sulphu. and outline any 
regulatory measures required. 


At a meeting held in Paris in May, 
1959, producers of pyrites and sulphur 
agreed to form a_ non-profit-makiny 
International Sulphur Institute to discover 
new uses and extend the application of 
existing uses of sulphur. 


BARYTES By Alan R. D. Orr 


was greatly accelerated during 

1958 due chiefly to the continued 
decline in oil well and gas well drilling 
operations in the U.S., Canada and other 
parts of the world. Nearly 75 per cent of 
barytes produced is used as a weighting 
agent in drilling muds. Other uses main- 
tained a fairly stable position in countries 
not dependent on the oil rig and, whereas 
production in the U.S., Mexico, Canada 
and West Germany showed a fall collect- 
ively of some 950,000 l.tons, other 
countries such as Yugoslavia, Morocco, 
France, Algeria, Peru and Brazil were 
able substantially to increase output to 
contribute to an estimated world total of 
2,230,000 tons in 1958 compared with 
2,946,900 tons in 1957. 


HE trend towards reduced world 
consumption recorded for 1957 


When all statistics are available 1959 
should show a modest recovery in world 
output, which may continue through 1960, 
The quantity of primary barytes sold or 
used in the U.S. during 1959 increased by 
about 40 per cent over the previous year 
and Canadian production increased by 
almost 45,000 tons. 


_ Substantial other uses for barytes are 
in the manufacture of lithopone, in the 
glass industry, in paints, as a filler in the 
rubber, asbestos and _leathercloth 
industries, for the manufacture of barium 
chemicals and specialized explosives. Due 
to the high specific gravity and inert 
properties of the mineral, fairly large 
quantities of barytes aggregates have been 
used in the building of atomic energy 
plants and research laboratories for 
shielding purposes, but this outlet has 
proved inconsistent because alternative 
materials are sometimes considered more 
suitable under certain conditions. 


Barytes produced in the U.K. is virtu- 
ally all for home consumption and there- 
fore not dependent upon the oil industry. 
Production remained reasonably steady at 
51,407 l.tons for 1958, the main sources 
of supply being in Scotland, the North of 
England and Derbyshire. There remains 
considerable scope for increased pro- 
duction in the U.K. provided suitable 
deposits can be worked economically, 
which fact is borne out by import figures 
continuing to run quite high, rising by 
some 4,000 tons in 1958 to 49,960 tons— 


Chemical Minerals 


although this figure was substantially 
reduced during 1959, probably because 
of the tendency to use less barytes in the 
paint industry and competition from 
titanium effecting lithopone production. 


The U.K. market for ground white 
barytes has remained a virtual monopoly 
for West Germany, and Italy, due to the 
absence of suitable crude white mineral 
in this country and, as in previous years, 
supplies of crude barytes have been 
imported from Europe and North Africa. 

In spite of a severe drop in production 
the U.S. remained the largest producer in 
1958 with 434,185 l.tons. Other leading 
producers were: West Germany 365,272 
tons, Mexico 194,063 tons (exports), 
Canada 179,758 tons, Yugosiavia 134,800 
tons, Peru 105,306 tons, Italy (including 
Sardinia) 96,688 tons. Countries with pro- 
ductions similar to that of the U.K. include 
Morocco, France, Spain and Algeria. The 
U.S.S.R. had an estimated production of 
120,000 tons. 

Expansion of the barytes industry, 
mainly for export, continues in Yugo- 
slavia where production increased by 
45 per cent in 1958, deposits being most 
numerous in Central Bosnia. It is expected 
that 1959 exports will reach 100,000 
tonnes. 

Production tripled in Morocco during 
1958 the chief deposits being at Djebel 
Irhoud. 

In the Santona area of Sardinia reserves 
have been assessed at between 500,000 
and 1,000,000 tons. 

It is reported from Ireland that some 
350,000 tons have been proved to date 
by drilling at Shallee, Co. Tipperary, and 
a further 350,000 tons is indicated. 

U.K. prices have not appreciably 
altered for three years despite rising costs. 
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BORON 


N addition to its traditional outlets 

in the glass and fibreglass industries 

(28 per cent), porcelain enamel manu- 

facture (14 per cent), weedkiller 
applications (10 per cent), fertilizers, 
soaps, boron compounds and anti-freeze 
products (each about 3 to 4 per cent), 
starch, adhesives, smelters, pharmaceu- 
ticals, high-temperature alloys, catalysts, 
and polymers, boron is being added to 
petrol and it has been used in the new 
high-energy fuels. The neutron-absorbing 
power of boron finds application in 
atomic energy production for neutron 
shielding. New boron-based compounds 
are being investigated for a number of 
possible uses, 


Only about 5 per cent of the Free 
World output of boron is produced out- 
side the U.S. where, in 1959, production 
reached a record of 825,000 s.tons of 
Na.B,O;10H:O, an increase of nearly 
100,000 tons over 1958. In the U.S., out- 
put has doubled since the war and is 
expected to be doubled again in the next 
ten years. The U.S. Borax and Chemical 
Corp. owns the largest and richest known 
reserves of borate and is the leading 
producer of boron products, A British 
company, Borax (Holdings) Ltd., hold 
about 74 per cent of the common stock. 


Although the U.S. Defence Department 
cancelled certain contracts for high- 
energy boron fuels for manned military 
aircraft, this had little effect on over-all 
boron production and process develop- 
ment work is still continuing on boron 
fuels for the U.S. Air Force. Interest is 
still maintained for various applications 
in the missile field. 
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A rocket engine, developed by the 
Marquardt Corp., operated at a thrust 
level of approximately 100,000 Ib., claimed 
to be the highest performance ever 
attained with storeable liquid propellants 
on a large scale. 


During 1959, Borax Consolidated 
increased its price for cheapest borax 
from £45 to £46 per ton and for the 
dearest type from £96 to £98 10s. per ton. 
British vitreous enamel and glass pro- 
ducers have recommended a reduction in 
the 20 per cent import duty on borax. 


A number of new borax deposits have 
been discovered in the Emel area, west of 
Kiitahya, Turkey, and one of these is 
being exploited by the Etibank. 


BISMUTH 


REE World consumption of bismuth 

does not exceed 2,000 s.tons a 

year. The pattern of consumption 

varies between the U.S. and 

Europe, but it can be broadly stated that, 

taken over the Free World as a whole, 

consumption of bismuth for alloying 

materials is rather less than half the total 

consumption, the balance being used for 
pharmaceuticals. 


Bismuth telluride is the most widely 
recognized thermoelectric material in cur- 
rent research work on the development of 
non-mechanical refrigerator units. Inter- 
metallic compounds of bismuth are being 
used in research attempts to generate 
electricity efficiently from solar and atomic 
reactor heat sources, using no mechanical 
parts. This field is expected to become a 
very important one for bismuth. Bismuth 


also has interesting nuclear properties, but 
due largely to its comparative scarcity, no 
great future is seen for it in atomic energy 
programmes. 


Owing to the scarcity of economic 
deposits, world needs are satisfied mainly 
from by-product output in processing ores 
of other metals. World output is of the 
order of 2,000 s.tons a year and though 
there are fluctuations they are not of very 
great significance. The largest world pro- 
ducer is the U.S., but the Bureau of Mines 
is not at liberty to publish domestic output 
figures. Other leading producers, with their 
1958 outputs (in Ibs.), are: Peru 895,200, 
Mexico 417,700, Canada 284,208 (516,216 
in 1959), Bolivia 220,000, Republic of 
Korea 198,000, Yugoslavia 169,670, Japan 
143,000, France 110,000, Spain 110,000, 
and Sweden 110,000. In 1959 exports from 
Bolivia totalled 442,000 Ib. and from 
Yugoslavia 158,733 Ib. 


Of the total of a little over 1,500 s.tons 
of bismuth consumed in the Free World 
during 1959, 625 s.tons were consumed 
in the U.S., exclusive of any quantities 
utilized in the American stockpile, against 
621 s.tons in 1958. 


Since September 1950, the price of 
refined bismuth in the U.S. has remained 
at $2.25 a lb. and since 1953 the price in 
London has been 16s. 


The outlook for bismuth depends pri- 
marily on continued use for pharmaceu- 
tical purposes and, in the long run, the 
security of the market can only be main- 
tained by research into new uses. In the 
U.K. such work is carried on by Mining 
and Chemical Products Lid. in_ their 
establishment at Foliejohn Park near 
Windsor. 
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PERLITE 


ASBESTOS 


HE recession in the Free World 

resulted in reduced production, 

shipments and exports of asbestos 

during 1958. Last year, however, 
the rising tempo of _ constructional 
activity and general improvement in 
business conditions were reflected by a 
substantial recovery in demand. In the 
U.S., which is the world’s largest importer 
and consumer of asbestos fibres, total 
shipments for the asbestos industry sur- 
passed those of 1958 by more than 20 
per cent. The year was also characterized 
by a general trend towards the improved 
treatment of asbestos rock. 


World production last year has been 
estimated at 2,166,000 s.tons, of which 
Canada accounted for over 1,000,000 tons, 
the U.S.S.R. for 600,000 tons, other 
European countries 80,000 tons, Africa 
360,000 tons, Asia (including Cyprus) 
47,000 tons, the U.S. 45,000 tons, South 
America 19,000 tons, and Australia 15,000 
tons. 


Canada 


Canadian production in 1959 was 
estimated at 1,042,253 l.tons valued at 
$106,591,686, which compares’ with 
925,331 tons valued at $92,276,748 in 
1958. Exports and shipments showed 
similar increases, the volume of shipments 
being only 21,000 tons below the record 
set up in 1955. All grades were in better 
demand, but the improvement was 
particularly marked in the case of Groups 
5 and 6, shipments of which increased by 
33 per cent and 22 per cent respectively. 


The construction of increased facilities 
by producers has brought the potential 
production of Canadian mines to an all- 
time peak. One of the year’s most notable 
developments was the decision by the 
Canadian Johns-Manville Co. to expand 
production at its open-pit mine at 
Asbestos, Que. In recent years the 
company’s Jeffrey mine has _ been 
developed into one of the two largest 
block-caving underground operations in 
Canada. It is planned, however, to con- 
centrate operations on the open pit 
workings and eventually close down the 
underground mine. When fully developed, 
the pit is expected to be capable of 
handling 30,000 tons of asbestos rock and 
12.000 tons of waste a day. 


Over 200 tons of asbestos fibre has 
been produced and shipped from the test 
plant of Advocate Mines at Baie Verte, 
Newfoundland. The fibre produced has 
been shipped to plants in the U.S. and 
urope for further testing. A surface 
drilling programme and an underground 
exploration and development programme 
ave been completed. Following com- 
pletion of financial arrangements late in 
1958, operations at Advocate have been 
directed towards confirming tonnage and 
grade of the asbestos deposits outlined in 
the original work, The financing group 


ASBESTOS e 


e SILLIMANITE . 


consists of Canadian Johns-Manville, 
Patino of Canada, Amet Corp. Inc., and 
Financiére Belge de l’Asbeste-Ciment S.A. 


Cassiar Asbestos Corp. Ltd. has 
increased the capacity of its mill in 
northern British Columbia by 50 per cent 
to 1,500 tons a day. It is currently 
exploring several major groups of claims, 
one of which, in the Yukon, is said to 
have some 5,000,000 tons of ore 
developed to a depth of only some 50 ft. 
below adit level. 


Exploration of chrysotile occurrences 
in the Northern Ungava region of 
Quebec was continued by Murray Mining 
Corp. Ltd., which has a 50 sq. mile con- 
cession some 30 miles from Deception 
Bay, where a major discovery of asbestos 
was announced early in 1960. 


U.S. domestic production of asbestos 
rose to 45,000 s.tons from 40,000 s.tons in 
1958. 


During the year Jefferson Lake Sulphur 
Co. exercised an option to acquire a 
major deposit of chrysotile in California 
from American Asbestos Co., of New 
York. Exploration work is reported to 
have proved about 15,000,000 tons of 
commercial ore and more is indicated. A 
2,000 t.p.d. mill is planned. 


Africa 


During 1958 asbestos producers in 
Southern Rhodesia were faced with 
complex marketing problems, due to 
severe competition from the expanding 
Canadian output and to growing exports 
to the European market from the U.S.S.R. 
Conditions remained difficult in 1959 and 
production fell to 119,699 tons, represent- 
ing a decrease of 7,416 tons from the 
previous year and a loss of £188,468 in 
production value. Mines controlled by 
the Turner and Newall group accounted 
for 67 per cent of the total. 


Due to high transport costs little 
attention was paid by Rhodesian pro- 
ducers in the past to the very short fibres. 
There has been growing demand from the 
plastics industry, however, for well- 
prepared short fibres. Vanguard Asbestos 
Mines (Pvt.) Ltd. has been exploring the 
possibilities of this market for some years 
and has succeeded in placing such fibres 
on the world market. The production 
plant was expanded during 1959 and 
further expansion is scheduled for this 
year. The production of short fibres has 
also been started by another mine within 
the group. In order to encourage these 
developments the Government has waived 
royalties on the Nos. 6 and 7 grades. 


At the close of the year some indication 
of possible market improvement was 
noted in Southern Rhodesia, though 
prices offering were still lower by about 
10 per cent, and it is anticipated that 
production will be maintained in 1960. 
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In the Union of South Africa pro- 
duction amounted last year to 169,292 
s.tons, which compares with 175,447 s.tons 
in 1958; of this quantity the Cape 
Asbestos group of companies produced 
about 90,000 tons in their quick filtering 
blue and amosite types of asbestos. 


Other Areas 


In Australia, production of crocidolite 
at Wittenoom was increased by West 
Australian Asbestos, which has expanded 
its overseas markets. In New South 
Wales production of chrysotile was con- 
tinued and two new mills were erected. 


Cyprus produced 14,400 Ltons of 
asbestos in 1959, compared with 11,500 
tons in the previous year. 


Provisional figures from Venezuela 
indicate a fall in asbestos production from 
8,267 tons in 1958 to 4,622 tons last year. 
The entire output came from the Tin- 
aquillo mines of the Amianto de 
Venezuela Co. in the State of Cojedes. 


The Outlook 


Although the present expanding trend 
of world economy should be reflected 
this year in a further increase in asbestos 
consumption, the existence of consider- 
able capacity in the Canadian industry and 
the fact that 1959 closed with most 
classes of fibre still in excess supply, 
suggest that the existing buyers’ market is 
likely to continue for some time. Though 
the normal rate of production at Turner 
and Newall’s African mines was resumed 
on July 1, 1959, it may well be several 
years before potential mill capacity 
throughout the world can be fully 
utilized. Nevertheless, the picture remains 
reasonably favourable for producers, 
except for reduced earnings on certain 
grades of fibre. The long-term future, 
however, remains full of promise. 


Research by the Johns-Manville Corp. 
has developed a new use for asbestos 
fibres as an ingredient in asphalt road 
paving mixtures. It is claimed that by 
adding 2 or 3 per cent of asbestos 
fibre to paving, life, performance and 
maintenance characteristics of the road 
surface are improved. A potential market 
for 500,000 tons of fibre a year is fore- 
seen by the company. 


VERMICULITE 


HE production of vermiculite by 
the Union of South Africa in 
1959 was 52,398 s.tons. Although 
there was a rise in the consump- 
tion of vermiculite in 1959 compared 
with 1958, this production figure is 
slightly lower than in 1958 due to a 
reduction in the level of stocks held. 


The vermiculite industry in the U.S. 
reported an appreciable increase in all its 
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segments for the year 1959, based on a 
tonnage approximately equal to the 1958 
figure. 


The year 1959 saw the development of 
several entirely new outlets for vermi- 
culite, while tresh ways of using existing 
vermiculite products were found. In the 
former category a striking use of vermi- 
culite has been developed in the atomic 
field where, by virtue of its base exchange 
properties, it is being used in nuclear 
plants for the treatment of radio-active 
effluents. 


The use of vermiculite plaster for the 
fire protection of structural steelwork, as 
already practised in the U.S.A. and Ger- 
many, looks like developing along simi- 
lar lines in the U.K. and at the end of 
last year a comprehensive study of the 
subject by Frederick Snow and Partners 
was published. The savings in dead- 
weight and foundations resulting from 
the use of vermiculite plaster will play 
an increasingly important role as more 
buildings over ten storeys high are 
erected. The system also considerably 
shortens building time. In the plaster- 
ing field generally, lightweight plasters 
are finding ever-growing favour with 
both architects and contractors and, as 
their sales expand, so does the consump- 
tion of vermiculite. The remarkable 
adhesion of vermiculite plasters to all 
normal backgrounds, including concrete, 
is proving one of their outstanding 
features. 


There have long been important out- 
lets for vermiculite in the high temper- 
ature insulation industry; a particular 
application which is being increasingly 
used in European countries is the mixing 


of.vermiculite and aluminous cement in 
situ. to form monolithic backing-up 
insulation. 


An unusual characteristic of vermicu- 
lite concrete is its deformability—under 
pressure it will compress to about 30 per 
cent without disintegrating. This has led 
to the use of vermiculite concrete blocks 
to build ventilation walls in the South 
African gold mines. When strong rigid 
materials, such as bricks or concrete 
blocks, are used, the movement of the 
surrounding ground will easily cause 
them to crack and disintegrate, whereas 
vermiculite blocks will yield and spread 
out thus remaining intact and fulfilling 
their function as an air seal. 


A recent use of vermiculite concrete 
in the coal pits in this country has been 
for the filling of roof cavities after falls 
of rock. By reason of its light weight, 
vermiculite concrete was easily placed so 
as to fill the cavities completely. 


Research work to develop new uses 
for vermiculite is being carried out in 
many industries and as these uses and 
products come onto the market a steady 
increase in production can be expected. 


PERLITE 


™~, ERLITE consists of those lavas des- 
cribed as siliceous glasses or pitch- 
stones known as rhyolitic perlites, 
dacitic perlites, andesitic perlites, per- 

lite obsidians and pitchstones. They are all 
acidic volcanic glasses, or amorphous 
aluminium silicates containing dissolved 
water in sufficient amount to expand or 
“intumesce” into bubbles when heated to 


a suitable point within the pyroplastic 
range. 


The geological and __ petrographical 
studies of these igneous rocks are very 
complex in view of their irregular com- 
position. This particularly applies to the 
“skirt” type of deposits surrounding 
volcanic craters. Dykes or fissure-filling 
deposits are more homogeneous but these 
have not proved economic because of 
their locations. Each variety of perlite 
(lithoidal, pumiceous or granular) has its 
own characteristics. 


First discovered in the U.S., perlites 
have since been found in many parts of 
the world, notably in Italy (Sardinia and 
Ponza), the Grecian isiands (which 
probably contain the greatest single 
concentration of homogeneous perlite), 
N. Ireland, the Isle of Arran, Hungary, 
Central France, Turkey, Australia, New 
Zealand and Iceland. 


In 1958, some 350,000 tons of perlites 
were used, 90 per cent as building insul- 
ating aggregate and the rest for insulation, 
especially for cryogenic work. The super- 
insulant grade of expanded perlite can be 
used for both high and low temperatures 
(— 200 deg. C. to + 1,000 deg. C.) and 
in “vacuum-powder insulation.” It is 
extremely light, 2-3 Ib./cu. ft., non- 
hygroscopic, chemically inert, odourless 
and free flowing, having very low con- 
ductivity. N.P.L. certificates show that at 
temperatures of 20 deg. C. to 40 deg. C., 
the “K” value is 0.00044 in c.g.s. or 0.30 
in B.T.U. and at + 10 deg. C. 0.00038 
in c.g.s. or 0.27 in B.T.U. for a perlite 
of about 4 lb./cu. ft. British Oxygen Co.’s 
Laboratories “K” value at — 180 deg. C. 
is 5.0 x 10° or 0.14 in B.T.U. Perlite is 
being increasingly used in the insulation 
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Shah Vershi Devshi & Co., Ltd. 


Elephant Brand Kenya GRAPHITE 








Graphite Manufacturing Co. Ltd. 


Miners & Exporters of 


Graphite of any Grade of Carbon percentage between 
50°%.¢.c. — 98%c.c. Flakes, Fines and Powder up to 200 mesh 





Branches at: Nairobi, Ruiru, Mombasa, Kibwezi and Donyo-Sabuk 


Tel. Address: Vershee Thika 


P.O. Box 36 - THIKA - KENYA - Tel. 2233 (3 lines) 


Agents:—ARTHUR BRANWELL & Co., Ltd. 65 London Wall, London, E.C.2., Eng. 
ASBURY GRAPHITE MILLS, Inc., 
LUDOLPH STRUVE & Co. G.m.b.H., 
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Asbury, N.J., U.S.A. 
Hamburg 36, Germany. 
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of both static and mobile tanks of 
liquefied gases. Under vacuum conditions, 
aluminium powder and expanded perlite, 
by the elimination of radiation losses, 
give very low “K” values and even 
greater thermal efficiency. 


In Britain, Expanded Perlite Ltd. have 
concentrated on the production of a super 
grade insulant and _ have _ recently 
developed and patented a “Pulvinsul” 
process for insulating coaxial pipelines 
which uses Only powder. It is claimed to 
be ideal for long insulated oil, steam or 
chemical pipelines and Shell Refining Co. 
are using it for what will be the first hot 
oil line in the world from Stanlow to 
near Manchester, a distance of about 23 
miles. ““Pulvinsul” can also be applied in 
powder form contained in plastic sections 
or mattresses. 


SILLIMANITE 


HE sillimanite group comprises 

kyanite, andalusite and sillimanite, 

all of which have the same chemical 

composition (A1,0,-SiO,) but diff- 
erent physical properties, as well as two 
other minerals, dumortierite and topaz, 
which are closely allied in composition 
and chemical behaviour. A sixth mineral, 
mullite, is formed by heating any other 
sillimanite mineral to moderately high 
temperatures. The group owes its industrial 
importance to the beneficial properties of 
porcelains .and_ refractories in which 
sillimanite* minerals are used in substantial 
quantities as raw materials. 


Industry’s growing requirements for 
refractories capable of withstanding higher 
temperatures and giving improved life and 
service under more exacting conditions 
are reflected in the high level of world 
demand for the sillimanite minerals, 
which may be expected to increase. 


The first blast furnace in the world to 
have a complete sillimanite lining has been 
placed in operation by Appleby-Froding- 
ham Steel Co. (branch of the United Steel 
Companies) at Scunthorpe, England. 


World production of the sillimanite 
minerals is in the region of 82,000 s.tons a 
year. The U.S., which is the world’s largest 
user of sillimanites, is also the largest 
producer of kyanite, with an output in 1957 
of 32,800 s.tons. Formerly the U.S. ob- 
tained about half of its requirements of 
sillimanite minerals from abroad, but in 
recent years imports of kyanite and related 
minerals have declined very sharply, 
amounting in 1958 to only 1,965 s.tons, 
which compares with 15,074 s.tons in 1945. 
This trend can be attributed to gradual 
depletion of some foreign high-grade 
sources and to progress in the beneficiation 
of domestic ores. During and since World 
War II, imported massive kyanite, both 
Tfaw and calcined, has been stockpiled as 
as essential commodity. 


India is the leading producer of high- 
grade massive kyanite ore, which is unavail- 
able to the U.S. from domestic sources, 
and is also a major producer of sillimanite. 
The kyanite deposits at Lapsa Buru are 

lieved to contain 300,000 tons of massive 
kyanite in the first three feet below the 
Surface. In 1958 India produced 23,584 
tons of kyanite and 7,500 tons of sillimanite. 


_ Last year, the Indian Government con- 
tinued to regulate the export of kyanite 
ores on a quota basis, the quotas being 
equal to the allotments made in 1958. The 
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State Trading Corporation was allowed 
to export on an ad hoc basis against con- 
tracts concluded by it. 


The present installed capacity for re- 
fractories in India is about 440,000 tons 
per annum, whereas anticipated require- 
ments by the end of the Second Five Year 
Plan are estimated at twice that figure. In 
view of the projected expansion in steel 
production, requirements for refractories 
are expected to rise even beyond the target 
of 1,000,000 tons envisaged at the end of 
the Second Plan Period. 


One large Indian producer, Assam 
Sillimanite Ltd., even with increased pro- 
duction of 6,255 tons in 1958-59, was un- 
able to meet the market needs and was 
left with large pending orders for 7,742 
tons to be executed during the following 
year. Futhermore, the company has been 
granted a licence to manufacture 44,720 
tons of refractories a year. To develop this 
project negotiations have been concluded 
with Vereinigte Grossalmeroder Thon- 
werker A.G. in West Germany for tech- 
nical collaboration and tentatively with 
the International Finance Corporation, 
Washington, for financial participation. 
The company’s mining activities are to be 
expanded to meet the increased require- 
ments for raw materials. 


In the Union of South Africa production 
of andalusite amounted last year to 3,744 
s.tons and that of sillimanite to 45,847 
s.tons. In 1958 the respective outputs 
were 15,892 tons and 28,313 tons (both 
records). South-West Africa produced 
3,243 tons of sillimanite and kyanite 
in 1959, compared witn 3,473 tons in the 
previous year. 


Kenya resumed the export of kyanite and 
mullite in July, 1958. Last year production 
amounted to 708 I.tons. 


In Nyasaland the Government has con- 
ducted a detailed survey of kyanite deposits 
in the Ncheu district. 


GRAPHITE 


r- HIS product, known to man early 
in history, is today used for many 
purposes. Foundry facings, cru- 
cibles and other refractory pro- 

ducts account for much of it, but other 

important applications are for dry 
batteries, carbon brushes, pencils, engine 
packings, electrodes and lubricants, 


Artificial graphite also has a wide use, 
mainly for atomic piles, electrodes, carbon 
»eoducts for electrical uses, heat 
exchangers, liners for acid containers and 
in more recent years surplus artificial 
graphite has found a wider use as a 
recarburizing agent for iron and steel. 


World production of natural graphite 
in 1958 (excluding Russia, China and the 
U.S.) was about 200,000 I.tons, Some- 
thing like 80 per cent of this consisted of 
amorphous grades, the bulk of it (92,000 
tons) from Korea and purchased almost 
exclusively by Japan, as is usual. 


The average yearly exports from 
Ceylon during 1935/39 were 15,200 tons 
and in the three years 1949/51 the 
average was 12,440 tons. Since then there 
has been a further decline to an average 
of 7,700 tons. 1958 was a bad year at 
only 5,392 tons; 1959 improved at 7,871 
tons. 
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Insulants and Refractories 


The decline has led exporters in Ceylon 
to campaign for a lower export duty and 
in November, 1959, this was reduced by 
£2 Os. Od. per ton. Such _ reduction 
is obviously helpful but the higher duty 
was not responsible for declining exports. 
In pre-war years particularly, and to a 
lesser extent in the immediate post-war 
years, much more Ceylon graphite was 
used for crucibles and refractory products 
than today. Madagascan graphite is now 
preferred. 


Statistics show that in 1957/58 when 
Ceylon exports were low, business was 
not lost to other countries. It was just 
that countries such as the U.K. and U.S. 
bought less, As shown above, 1959 was a 
better year and it seems likely that the 
improved level will be maintained in 
1960. 


Production in Ceylon today is confined 
to a few mines. Practically all the many 
pits which yielded medium or low grade 
qualities are no longer in operation. 


In Madagascar also the number of 
operating mines has fallen. This process 
was accelerated when the U.S. stockpile 
contracts were completed. Prices have 
declined and are now probably as low 
as they ever will be. In fact increases 
might have to be made as it seems that 
some prices are not economic. This is 
aggravated by the fact that there is a 
bigger demand for small flakes (fine) than 
for large flakes, which is quite opposite 
from what it used to be. Buyers are now 
able to make better use of fines, which 
they can obtain considerably cheaper 
than flakes. This is causing no little 
concern to the producers seeing that the 
higher cost flakes are not being sold as 
readily as hitherto, Exports in 1959 were 
11.000 tonnes, practically the same as 
1958. 


Germany is now one of the leading 
buyers. Prior to 1955 her purchases were 
insignificant but since then have risen 
from 372 tons to 3,271 tons in 1958, 
although they declined in 1959 to 2,241 
tons. The U.S., U.K. and France are the 
other main buyers. 


The one operating mine in Kenya 
continues, but not without difficulty, to 
hold its own. Its graphite is the flake 
variety and its main competitor is Mada- 
gascar, whose low prices and excellent 
qualities make a formidable barrier to 
expansion. However, the recent intro- 
duction of powders has brought a limited 
success, but here again progress is 
difficult against the established producers 
in such countries as Germany and 
Norway, and not the least by the con- 
servatism of buyers. 


The biggest enemy of any new seller 
is, of course, the fact that the potential 
world supply is greater than the demand. 


China is actively seeking markets for her 
amorphous and flake graphites, and Russia 
is interested in selling some of her flakes. 
Production in North America is not very 
active. There is only one mine operating 
in the U.S., whose output of flake is 
reported to be about 3,000 tons a year. 
Exports of Hong Kong amorphous are 
being maintained at about 3,000 tons a 
year and the same applies to Germany 
and Norway (mainly powdered crystalline) 
the figures being 5,000 and 4,000 tonnes 
respectively. 
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MATRICES 


The New ‘‘H”’ Series of 
drill bit matrices have 
a-hardness range from 
Rockwell B70 to 

Rockwell C60 with no loss 
of toughness or diamond 
holding properties. 
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DIAMONDS + 


CORUNDUM . 


DIAMONDS By 4 


HE year 1959 has been a momen- 

tous period for the diamond 

industry and not least for the 

diamond mining section. No 
startling new deposits, it is true, have 
come to light, nor have any stones of 
remarkable size or beauty been found, 
but the year has been one of consider- 
able development in a number of 
ways, including the setting up, by a very 
substantial margin, of a new record for 
the sales by the Central Selling Organ- 
ization. The cheerful aspect given to the 
industry by these features has to some 
extent been offset by the political condi- 
tions prevailing in some of the principal 
producing territories, which seem to offer 
less than a desirable feeling of security 
for the future. At the time of writing this 
article, it appears to your correspondent 
that 1960 offers no improvement in this 
way. One can only hope that the latter 
part of the year will bring about a change 
in the political atmosphere in Africa 
generally. 


Sales Make New Records 


The sales figures released by the Cen- 
tral Selling Organization show that in 
each quarter of 1959. the sales, both of 
gem and of industrial diamonds, exceeded 
those of the corresponding periods in the 

















previous record year 1957. The figures 
are’ 

_ 1957 Gem Industrial 
First quarter: £10,972,484  £6,769,530 
Second quarter: £14,467,447  £5,482,004 
Third quarter: £15,114.159 £6,330,429 
Fourth quarter: £12,264,006  £5,372,053 

Total . £52.818.096 £23,954,022 

Grand total £76.772.118 

_ 1959 Gem Industrial 
First quarter: £16.865.262  £7,721,391 
Second quarter: £14,811,371  £6,800,534 
Third quarter: £16,891,253  £6,317,534 
Fourth quarter: £15.465,301  £7,263,795 

Total . £63.033,187 £28,102,756 

Grand total 


£91.135.943 





This increase of over £14,000,000 above 
the 1957 figure is even more remarkable 
when compared with the 1958 totals of 
£49,420,696 for gems and £16,122,691 for 
industrials, The figures for 1959 represent 
Percentage increases over the previous 
year of over 26.5 per cent for gems and 
Over 75 per cent for industrials. 
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Part of the first quarter’s sales were 
by way of barter with the U.S. and were 
exchanges of diamonds for farm produce 

though it is perhaps unnecessary to add 
that no diamond producer was asked to 
accept butter and eggs himself! This 
particular method ot sale ceased at the 
end of the quarter, owing to the with- 
drawal of diamonds from the U.S. govern- 
ment barter list; however, as the sub- 
sequent three quarters maintained the 
high level set by the first, there is no 
reason to suppose that in fact this ex- 
change system actually affected the sales 
to the U.S. in the first quarter to any 
material extent. 


The amazing increase in the sales of 
industrial diamonds reflect the constantly 
increasing use of this material in all fields 
of industry, a subject discussed at greater 
length at a later point, and has been only 
slightly affected by Government purchases 
for stockpiling. 


Exploration and Development 


The development of the Yakutsk dia- 
mond field in the U.S.S.R. appears to 
have been proceeding more or less as 
planned, and it would seem that the 
difficulties of the terrain and climate are 
being minimized as far as possible. These 
difficulties are certainly no less than was 
first supposed. The fields are remote from 
all existing means of land transport, in a 
climate that makes the rivers more useful 
as roads when frozen in the winter than 
as navigational channels, and that at the 
same time severely restricts the use of 
aircraft. All the other difficulties and 
inconveniences of a sub-zero climate for 
many months are present, and the addi- 
tions to the costs of diamond winning 
from this cause are impossible to calcu- 
late without first-hand knowledge, but 
must be enormous. 


It may be that it is these additional 
costs that have led the Russian author- 
ities to conclude the rather surprising 
agreement (announced in January, 1960) 
with the Central Selling Organization for 
the handling of the Yakutsk diamonds 
that they wish to dispose of outside the 
Soviet bloc. In such circumstances, the 
comparatively effortless acquisition of 
foreign currency quickly might appeal to 
the Russian government as an attractive 
short term policy, when to attempt to 
build their own sales organization, though 
possibly more profitable in the long run, 
might be too lengthy a process to be 
conveniently undertaken at the present 
time. 


A further field in Soviet territory that 
has been in the news in 1959 is that of 
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GARNET 
7 PUMICE 
the Urals. This has, of course, been in 


existence for a long time, but the output 
has been small, and of little importance, 
perhaps amounting to 30,000 ct. per 
annum. By applying the scientific pros- 
pecting methods that had been tried out 
and proved in the Yakutian area, the 
Russians claim to have extended the 
Urals field into something that rivals ot 
even surpasses in prospective value their 
earlier discoveries. As this area is both 
more accessible and less subjected to 
extreme cold—the winter although severe, 
is of much shorter duration than that 
experienced in Yakutia—exploitation is 
likely to be much easier and it seems 
more than possible that we may hear of 
the Ural field development being ex- 


pedited—perhaps at the expense of 
Yakutia. 
Such _ statistics as are available, 


however, lead to the belief that the in- 
dustrial development of the Soviets will 
continue to keep the internal demand for 
industrial diamonds ahead of internal 
production, even at the highest estimates, 
for a number of years. In this respect, it 
is interesting to hear of the opening of 
several new factories for the production 
of diamond tools in the U.S.S.R., and of 
the establishment of a research institute tc 
provide them with technical information 
and assistance 


Another well-established field in which 
increased prospecting activity took place 
in 1959 was that of Panna in India. The 
output from this part of the world in 
recent years has been measured in hun- 
dreds, or at the best, thousands, of carats, 
and has been quite negligible against a 
world total of over 25,000,000 ct. Last 
year. however, serious prospecting was 
started; so far, no definite results have 
been reported, but it is, of course, very 
early as yet, and more may be heard in 
the future; India was for so long the 
principal or only source of diamonds that 
it is tempting to think of a renewal of real 
activity in that country. Unless the 
original sources have been completely 
eroded away—which is improbable— 
there should be a new pipe mine area to 
be found, from which the alluvial diggings 
were supplied. 


The Basutoland concessions held by 
Col. Jack Scott are being explored and an 
agreement has been reached with the De 
Beers group on the working of this dis- 
trict and the marketing of its output. 
There has been a considerable trade car- 
ried on by Basutoland natives in the sale, 
mostly to passing motorists, who hope to 
get bargains in illicit dealing, of stones 
purporting to be diamonds, improperly 
extracted from these concessions. Mostly, 
the stones are not diamonds at all, and 
the would-be bargain hunters are unlucky, 
but the arrival of a few genuine stones 
amongst the rubbish has led to specula- 
tion as to whether they come from the 
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Leribe region where Col. Scott is working 
under an agreement that gives him sole 
concession for the territory, or whether 
there is some other source in a more 
remote district being exploited by native 
diggers. 


The discovery a year or so previously 
of a few comparatively small diamonds 
in the French Sahara, led to the despatch 
of an expedition specifically charged with 
the duty of prospecting for diamonds, but 
although a few more small stones have 
been found, and although the conditions 
in some parts of the district covered 
seemed to be fairly promising, no import- 
ant deposit has come to light up to the 
present time, ‘ 

The South-West Africa deposits that 
were the subject of a protracted and 
costly legal action between the Con- 
solidated Diamond Mines and _ the 
Administration are reported to be the 
subject of a deal between an American 
syndicate and the owner of a one-third 
share in the concessionary company. This 
concession relates to the area below the 
high water mark on the coast adjacent to 
the district heing operated by CDM. The 
syndicate concerned is said to be closely 
connected with the Israeli diamond in- 
terests, and to have signed a five year 
contract with a Dutch dredging firm to 
work the concession. 


Synthetic Diamonds 


Although the production of minerals 
synthetically is the very antithesis of min- 
ing the products cannot be ignored, on 
account of the effect that they have on 
the market. and hence on the develop- 
ment of the deposits, of the natural 
material. 


When the American General Electric 
Company announced their successful syn- 
thesis of diamond in 1955, it was imposs- 
ible to foresee the effects that would be 
produced in the natural diamond world, 
and in the event, those effects. so far. 
have been both less than was generally 
prophesied and, in some directions, very 
different from what might have been 
expected. The total output of GE man- 
made diamond in. 1959 is exceedingly 
difficult to calculate, but was probably in 
the vicinity of 2,500,000 to 3,500,000 ct. 


These figures are lower than some fore- 
casts that had been made, but are still 
large against a world output of natural 
industrial diamond (of all grades) of 
some 20,000.000 ct.. more or less, per 
year. However, it has become clear that 
the market has been able to absorb all 
this new material so far without upsetting 
the price of the natural diamond, which 
has remained steady. Some part of this 
may be due to the fact that the GE 
material so far sold has been almost 
exclusively of a type only suitable for use 
In resin bonded grinding wheels, as the 
newer type supposed more durable and 
so usable in metal-bonded wheels, has 
only come on the market in small quan- 
lites. and another grade. said to be 
stronger still, is still to be supplied. There 
IS. $0 far, no reliable information on any 
Increase in the size of the synthetic stones, 
but there are, as might be expected, 
Plenty of rumours. Your correspondent’s 
Personal opinion is that no material in- 
crease in the size of GE synthetics is 
likely in the immediate future. 


a number of other organizations are 
Interested in the production of synthetic 


diamonds, including the Norton Abrasive 
Co., the Amsterdam diamond merchants 
and cutters, Asscher’s, and, surprisingly 
the news that De Beers had succeeded 
in the synthesis of diamond, of a type 
eficially described as being similar to GE 
production, caused general astonishment. 
and even adversely affected the position 
of the company in the stock market for, 
a short time. It was felt, apparently, 
that a body whose interests originated in 
the natural stone. and whose present 
interests were still so closely tied to that 
material had no business meddling with 
the laboratory product. However. this 
reaction was short-lived, and the state- 
ment made by the Chairman of De Beers. 
Mr. Harry Oppenheimer, that there was 
no immediate prospect of the company’s 
marketing synthetics, and certainly not 
without consultation with the principal 
producer of the competing natural 
material, the Belgian Congo, made it 
apparent that the successful research had 
only been undertaken as a form of 
insurance. 


The other organizations and individuals 
concerned with the production of syn- 
thetic diamonds are reported to be using 
a widely divergent variety of methods. 
including explosives. but so far there 
have been more rumours and whispers 
than there have been facts and samples 
available. 


Wider Effects 


This excursion into synthesis has not 
been the only effect of the GE man-made 
diamond on the De Beers organization. 
Six months before the announcement of 
the South African synthesis, the Johan- 
nesburg research laboratories of the 
group had published news of an improved 
natural grit (known as Selected Natural 
Diamond—SND for short) which was to 
be directly competitive with the GE 


Gems and Abrasives 


material in resin bonded wheels, and for 
which a 40 per cent improvement over 
the natural grit in grinding efficiency was 
claimed. At the same time an improved 
type of stone for setting in drilling crowns 
was announced. It is generally believed 
that the research programme that pro- 
duced these two new types of “improved” 
natural material is still continuing, and 
that other announcements of this nature 
can be expected in the future. What is 
certain is that the group is sponsoring 
a considerable amount of research into 
the uses of industrial diamonds both in 
Johannesburg and elsewhere, including 
the setting up, in conjunction with the 
U.S company of Engelhard Industries, 
of a Canadian subsidiary to be known 
as Consolidated Diamond Development 
Co. Ltd. 


At the same time, the group has 
abandoned its traditional abhorrence of 
publicity, and has come out as a direct 
advertiser in Europe (at some time since 
in the U.S.) and as a participant in ex- 
hibitions at which diamonds are shown. 
This was shown in London in January, 
at the famous sale rooms of Christie's 
where rough gem and industrial diamonds 
were shown alongside some of the most 
amazing products of the jeweller’s skill, 
and where an impressive display showed 
the visitor the proportion of diamond to 
waste in the world’s mines, and at Milan 
where again both gem and industrial dia- 
monds were on show in the rough state 
together with the finished product. 


World Production 


The world production figures have fol- 
lowed a fairly consistent pattern for a 
number of years now, with the smaller 
producers keeping more or less to a steady 
figure, while the larger, with their greater 
resources, and better possibilities for im- 
proving mining and recovery methods, 





1957 
2,500 
3,124,825 


British Countries 
Basutoland 

Ghana 

Sierra Leone 

South-West Africa 
Tanganyika 

Union of South Africa .... 
British Guiana 


996,965 
390,971 
2,578,975 
29,037 
790 
Australia 312 


WORLD PRODUCTION OF DIAMONDS 


Quantity 
(Metric Carats) (£) 


863,2027 


Value 


1958 
9,000* 
3,076,000 
1,490,037+* 
903,576* 
502,853 
2,702,250 


1958 
60,000* 
10,200,000* 
7,183,787 
16,525,000* 
3,500,313 
15,554,206 
330,030 
28,000 
1,572 


9,428,465 

6,425,197+ 

17,983,000* 
3,401,448 
14,610,245 
33,090 289,487 
1,540 12,600 
_ 3,224 





7,987,577 


8,718,346 52,170,660 53,382,908 





Foreign Countries 
Angola: 

Gem diamonds 

Industrial diamonds .... 
Belgian Congo: 

Gem diamonds 

Industrial diamonds _ 
French Equatorial Africa . . 
French West Africa 
Brazil 
Venezuela 


524,933 
339,439 


630,923 
15,015,807 
109,231 
247,138 
250,000 
122,597 


592,885 


406.717, &161,000 


' §,639,312 


667,040 
16,006,424 
90,975 
281,376 
275,000* 
89,565 


1,625,000 
11,011,000 
711,000 
883,000 
3,000,000* 
1,207,000* 


13,394,000 
640,000 
987,000 


3,000,000* 
910,000* 





17,240,068 


18,409,982 24,598,000 24,570,312 





World’s Total 25,227,645 


27,128,328 76,768,666 77,953,220 





*Estimated. 





+Exports. 
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Branch Offices 
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This catalogue will 
help you 


if you do any diamond drilling or have 

any problem in connection with your work. 
It details the many and various ways in which 
Smit’s can help and better results for you. 
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invite you to 

call them in 

upon any difficulty 
in any form of 
Diamond Drilling. 
Your problem 

will be met by the 
kind of bit that 
will give you better 
results in 

shorter times. 


J. K. SMIT & SONS (Diamond Tools) LT D. 
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International Organisation with Offices and Works: 
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and their ability to streamline production 
by centralization and reduction of over- 
heads, have been showing a steady in- 
crease in output 

At this point it is interesting to men- 
tion that Mr. Harry Oppenheimer, in a 
remark that was quoted—or rather mis- 
quoted by being taken out of context- 
widely at the time, said that the present 
visible reserves of diamonds would prob- 
ably be exhausted in 20 to 25 years. He 
added that this was on the assumption 
that no new deposits were found. As in 
fact, this has been, roughly speaking the 
normal situation at any time in_ this 
century, the alarm that the statement 
caused in some circles appears to have 
been unnecessary. 

Once again the three leaders in the pro- 
duction are, in order of output, the Bel- 
gian Congo, Ghana and the Union of 
South Africa. South and South-West 
Africa produced 3,326,410 ct. in 1959; the 
Belgian Congo 14,854,230 ct. Ghana’s 
official export figure is 3,116,570 ct., but 
production was probably considerably 
higher. Tanganyika is now approaching 
the million carat mark, and output of the 
other African producing territories is 
also rising. Angola produced 1,015,685 
ct. in 1959. India, Brazil, British 
Guiana, Venezuela and the other small 
producers show little change in output, 
whilst some of the West African figures 
are difficult to interpret as the proportion 
of real output that goes through illicit 
sources is difficult to estimate accurately. 
It seems fairly certain that in most cases 
this proportion is decreasing, and that 
more and more of the actual production 
is going through recognized and check- 
able channels. 


Government Buying Office, 
Sierra Leone 


One of the reasons for this improve- 
ment in the amount of trade through 
legitimate channels has been the setting 
up of the Government Buying Office in 
Sierra Leone and the new conditions 
under which the stones are to be sold. 
These include the right of the producers, 
if dissatisfied with the prices offered at the 
buying office, to send their parcels to 
London to be sold by auction to the 
merchants, instead of by the fixed-price 
method normal at the sights. This is 
probably a sound concession to the pro- 
ducers from the political point of view, as 
it has a psychological effect, making for a 
feeling of greater freedom. It may be 
doubted, nonetheless, whether the prices 
so obtained will differ very materially 
from those that would be offered under 
the old system. 


It may well be that the eventual out- 
come of the new system will be a general 
and permanent improvement in the con- 
ditions of diamond mining and trading in 
this Part of the world, as it may enable 
the miners (both illicit and licensed) to 
get free of the often unscrupulous mer- 
chants who provide the necessary capital, 
and so keep the prices down to a level 
More profitable to themselves than to the 
miners, who are given no option but to 
sell to their backers at the latter’s prices. 


Industrial Diamonds 


With the continuous development of 
new techniques and new materials in all 
branches of manufacturing industry, the 
uses of industrial diamonds _ increase 
similarly, and research, some deliberately 
directed towards this end by one or other 
branch of the diamond trade, and some 





arising from current requirements, is 
constantly widening this field still further. 
The position has been reached where it is 
practically impossible to think of any 
common domestic or other object that 
has not at some time or other directly 
or indirectly, been subjected to diamond 
tool working of one kind or another. 
Especially, the modern hard metals, and 
those other, harder materials, the alumina 
based ceramics and the cermets are 
almost wholly diamond worked, and their 
uses are becoming more and more 
widespread. 


On the other hand, the cause of scienti- 
fic investigation itself is greatly served by 
diamonds. Diamonds are used as thermi- 
stors, as radiation detectors, and in a 
number of other purely scientific ways. 
The ordinary commercial drilling crown, 
or rock drill, does not always serve merely 
commercial ends, as when American geo- 
physicists drill through the earth’s crust 
to the Mohorovic discontinuity, as they 
hope to do soon, or when, as last year, 
repairs are carried out on such ancient 
monuments as Stonehenge with the aid of 
diamond drills. 


Continuing Demand 


There is therefore, no reason to expect 
other than an increase in the demand for 
diamonds for industrial purposes, and as 
human vanity remains much the same 
throughout the centuries, no greater rea- 
son to look for a recession in the demand 
for gems. Both these demands are con- 
ditioned by the general state of world 
affairs, and could be completely upset by 
some major change in conditions. 


The situation as regards the supply is 
much the same, except that this might 
more easily be adversely affected by 
changes or developments in local condi- 
tions. The degree of political unrest and 
tension in a great part of Africa, which 
is by so much the largest diamond pro- 
ducing area in the world, is regrettable 
and disturbing. There have been riots 
in the Belgian Congo, trouble of one sort 
er another in most of the West African 
territories, and continual tension in South 
Africa. It would be appallingly easy for 
the whole of the African output—perhaps 
90 per cent of the world output, not con- 
sidering the Soviets—to be interrupted 
and disrupted for a considerable period. 


Sense and Nonsense 


As usual, 1959 produced a crop of 
theories and fancies about diamonds, a 
subject that seems to attract cranks as 
much as its does serious scientists. These 
ranged from the theory of diamond form- 
ation as a result of the subterranean ex- 
plosion of acetylene gas to a suggestion 
that the real system was the freezing and 
compression of pieces of coal in Ice Age 
glaciers. Of the serious ideas, one of 
the most interesting was negative in form 
—it was asked. how is it, if enormous 
pressure and heat are necessary to the 
formation of diamond, diamonds are 
found in meteorites that are too small to 
develop the necessary pressure? There 
are probably several possible answers to 
this question, but perhaps investigating 
them might throw light on some of the 
more obscure parts of diamond history. 
and might even lead to some revision of 
our conceptions of the conditions neces- 
sary for the manufacture of synthetics. 


Another suggestion that has been made 
is that the heat and pressure generated 
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by nuclear explosions could be utilized to 
turn amorphous carbon or graphite into 
diamonds; but even if this scheme worked, 
the diamonds might be as radioactive as 
the rest of the products, and hence useless 
except for scientific purposes. 


Conclusion 


The diamond industry as a whole, and 
the diamond mining industry as a part of 
that whole, have had in 1959 an excep- 
tionally successful year, and, synthetic 
diamonds notwithstanding, there is no 
internal reason why this prosperity should 
not continue. The deciding factors are 
likely to be the effect of world political 
and commercial conditions on demand for 
both gem and industrial diamonds, and 
the effect of both world and local condi- 
tions, primarily political conditions, on 
the output from the known sources. In 
the long term aspect, at the end of a 
twenty to twenty-five year period, the 
question of supply is governed by the 
discovery of new deposits or the extension 
of known ones to take the place of those 
that are likely to have reached the end of 
their economically workable life. 


It seems improbable that 1960 will 
break 1959’s sales record, but demand 
for all types of diamond is likely to be 
heavy still. 


GEMSTONES 


INE precious coloured stones are 

scarce due to the fact that the 

mining of rubies and emeralds of 

fine quality has practically ceased. 
The ruby mines of Burma have been 
exhausted and, in Colombia, the main 
source of emeralds, few really good stones 
are now produced. Valuable sapphires, 
however, are still being discovered in 
Burma, Ceylon and Thailand. The 
Burma stone is generally finer and deeper 
in colour than that from Ceylon. The 
Thailand stone cuts better than the 
Burma stone but as a general rule is less 
valuable. 


As well as sapphire and ruby, Ceylon 
produces alexandrite, cat’s eye, aqua- 
marine, topaz, tourmaline, garnet, spinel, 
zircon, amethyst and moonstone. The 
average annual output is estimated at 
Cey. Rs.2,000,000. 


According to H. von Zelewski, a 
German gem-cutter now settled in Cape 
Town, 18 varieties of gem-stones have 
been found in South Africa. Included are 
agate, emeralds and jade, golden and 
smoked topaz, crocidolite, sky-blue 
chalcedony, amazonite, Cape garnet, 
jasper amethyst, aquamarine and argorite, 
and most of these come from S.W. Africa 
(on the fringes of the Namib desert), 
Namaqualand and the Northern Cape. 
South African tourmalines in green, blue 
and pink are claimed to be the finest in 
the world. Exports of South African 
stones in their finished and unfinished 
state are increasing. 


In 1958, U.S. gem stone production was 
valued at more than $1,000,000. More 
than 60 gem minerals have been produced 
on a commercial scale. 


Rio Tinto (Southern Rhodesia) Ltd., in 
partnership with Mr. R. W. Rowland, has 
acquired a 100 per cent shareholding in 
Vulcan Minerals (Pvt.) Ltd., which owns 
an emerald deposit and certain other 
mineral claims in the Belingwe district of 




















Annual Review. May. 1960 












For all your Drilling Problems Consult 


Diamant Boart S.A. Brussels 


THE LEADING CONTINENTAL MANUFACTURERS OF 
DIAMOND IMPREGNATED CROWNS, BITS & DRILLS, 
WHEELS & SAWS 


Represented in the United Kingdom by 
F. YORKE & PARTNERS LIMITED 
LASSELL STREET - LONDON :- S.E.10 


Telephone: GREenwich 4482 Cables: Yorkeparts, London 














WOLVERHAMPTON DIAMOND DIE & TOOL Co. Ltd. 


BOARTS and INDUSTRIAL 
DIAMONDS 


Exporters 


ll! HATTON GARDEN, LONDON, E.C.I. 


Telephone: HOLborn 3017 *Cables: Pardimon, London 

















Sout 
carr} 
cons 
ment 
stone 


clain 
worl 
Curr 
30 
380 
put 
than 


has 
min 


Aus' 
rock 
sean 
abot 
beli 
sent 


cart 
cort 
few 


qua 


mat 
abr: 





Southern Rhodesia. The company is to 
carry out a full survey of the area and 
consult with the S. Rhodesian Govern- 
ment in regard to the marketing of the 
stones. 


The U.S.S.R. is developing what is 
claimed to be the only amber mine in the 
world at Palmnicken in Eastern Europe. 
Current production, estimated at 25 to 
30 tonnes annually, compares’ with 
380 tonnes in 1927, and this reduced out- 
put has caused the prices of the more 
than 100 qualities of amber to rise. 


The first overseas opal-mining safari 
has been held in Australia by 22 gem and 
mineral collectors flying there from 
Canada. At the Andamooka opal fields in 
Australia a matrix of opal-containing 
rock, with an opal showing in spots and 
seams has been found. The matrix weighed 
about 2.195 troy oz. and the stone is 
believed to be bigger than one previously 
sent to America which was valued at over 
$2,000,000. 


The Tanganyika Corundum Corp. 
carried out further work on its ruby- 
corundum deposit near Longido and a 
few small rubies were produced in 1959. 


GARNET 


HE term “garnet” is given to a 

group of closely related silicate 

minerals, which are used solely as 

abrasives, apart from a_ small 
quantity of clear garnet marketed for gem 
purposes. About 45 per cent of the garnet 
marketed is used in the manufacture of 
abrasive-coated papers, about 35 per cent 
in the glass and optical industries, and the 
balance for sand blast and miscellaneous 
uses. Practically all the garnet sold today 
is a sized and graded product, which has 
been suitably heat-treated for the particular 
application. 


More than 90 per cent of the world 
supply comes from the U.S., which in 1958 
produced 10,035 s.tons valued at $860,000, 
compared with 9,776 s.tons valued at 
$1,080,000 in 1957. The largest producer 
is the Barton Mines Corp. in Warren 
County, New York State, which supplies 
the vast majority of coated abrasive plants 
throughout the world, as well as a large 
Proportion of the world’s optical grinding 
plants. Its mine has been in continuous 
production for over 75 years and still has 
large ore reserves. The only other important 
US. producer of abrasive garnet is the 
Idaho Garnet Abrasive Co., whose product 
is used mainly for sandblasting and spark 
Plug cleaning. This company also has 
adequate reserves. 


_ There is a small and, in some cases, 
intermittent production of garnet in various 
other countries, including Tanganyika, 
Spain, Madagascar, and Argentine. Though 
small, the output of garnet from Tanganyika 
has been of high quality in recent years. The 
deposits are located at Namaputa in the 
Masai district. Exports of garnet from 
Tanganyika continued in 1959 and geologi- 
cal and Prospecting work was carried out 


M an attempt to establish satisfactory 
Teserves, 


From 8,000 to 1,000 tons of garnet are 
Processed in Britain every year. 


_Prices of garnet are governed by the 
Size of product, accuracy of grading, heat 
tfeatment required, quantities and packa- 
ging, and vary within very wide limits. 


E* 


Despite active competition from other 
natural or manufactured abrasives, garnet 
has maintained its relative position in the 
abrasive market and its consumption may 
be expected to rise proportionately with 
the expansion of this market. Reserves are 
regarded as adequate to provide for growing 
needs. 


Of the synthetized garnets in production, 
yttrium iron garnet has attracted most 
attention. Synthetic magnetic garnets are 
being used for a new type of microwave 
amplifier depending on ferromagnetic 
resonance. 


CORUNDUM 


ORUNDUM, a naturally crystal- 
lized oxide of aluminium, is the 
next hardest natural material to 
diamond. Despite the advent of 

artificial abrasives it still enjoys about 2 
per cent of the total abrasives market; 
its most important uses being in grinding 
and polishing optical glass and in finishing 
iron and steel castings. So long as the 
price compares favourably, natural corun- 
dums are able to compete with artificial 
products. 


The bulk of the world’s corundum re- 
quirements are supplied by Southern 
Africa. There is also intermittent produc- 
tion in Nyasaland, Malaya, Australia and 
Mozambique. The extent of Russian pro- 
duction is unknown. Canada has reserves 
of strategic significance and is capable of 
an output of a thousand tons or more per 
year in case of necessity. There has, how- 
ever, been no production in North 
America for many years. 


In recent years Southern Rhodesia, with 
an output of over 4,500 tons a year, has 
supplanted the Union of South Africa as 
the world’s leading producer. In 1959, 
there was a fall in the Rhodesian output 
to 2,799 s.tons from 4,593 in 1958, due 
to the closing down of the Belingwe 
Corundum mine in the latter part of the 
year, attributed partly to erratic market 
demand and partly to exhaustion of saleable 
ore. Adverse market conditions resulting 
from the recent recession were also reflected 
in a decline in the South African output to 
622 s.tons, which compares with 2,118 
s.tons in the previous year. 


During 1958, the U.S. imported 4,685 
s.tons of corundum ore valued at $180,355 
compared with 4,104 s.tons valued at 
$238,106 in 1957. 


Corundum is stockpiled by the U.S. 
as a strategically essential commodity. 
Research by the Bureau of Mines, U.S. 
Department of the Interior, on abrasives 
and hard materials is being centred during 
the fiscal year 1960 on the testing of 
carbides, borides, silicides and nitrides of 
zirconium, titanium, tungsten and other 
metals to find substitutes or supplemental 
materials for industrial diamonds and 
corundum. 


EMERY, PUMICE AND 
TRIPOLI 


abrasives, notably silicon carbide 
and fused alumina, and its use 
is nowadays confined to a limited number 
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MERY, like corundum, has suffered 
EK from the development of artificial 
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of applications, such as the production of 
non-slip surfaces and of emery cloth and 
emery paper. 


Three varieties of emery are recognized 
mineralogically. True emery is a mixture 
of corundum and magnetite, derived from 
the magnetite. Spinel emery is a mixture 
of spinel, corundum and magnetite hema- 
tite. Felspathic emery is similar to the 
spinel, but contains in addition from 30 per 
cent to 50 per cent plagioclase feldspar. 
The main producers of emery are Greece, 
Turkey, the U.S. and the Soviet Union. 


Greece produces a corundum emery of 
high quality, which comes mainly from the 
island of Naxos. Exports from Greece 
amount to some 8,000 tonnes a year. 
Turkish emery is produced chiefly in the 
Province of Adin; exports fell in 1958 to 
6,572 tonnes from 7,969 tonnes in the 
previous year. 


Spinel emery is mined in the U.S. for 
use chiefly in tumbling barrels and for non- 
slip floors and stair treads. For many years 
output has been confined to two producers 
in New York State. In 1958, 7,687 s.tons 
of emery were sold or used by producers in 
the U.S. compared with 11,893 s.tons in 
1957. 


Pumice 


World production of pumice in 1958 
has been estimated at 9,100,000 s.tons com- 
pared with 9,000,000 s.tons in 1957 and 
6,200,000 s.tons in 1954. The main pro- 
ducers were West Germany, Italy and the 
U.S. Of the smaller producers, New 
Zealand has rapidly increased its produc- 
tion in recent years, the 1958 output 
amounting to 25,851 s.tons compared with 
16,991 s.tons in 1957 and 9,916 s.tons in 
1954. 


The use of pumice as an abrasive has 
declined very greatly in the past ten years 
and now accounts for only a very small 
proportion of total consumption, the 
largest outlets being, firstly, in railway bal- 
last, and secondly in concrete admixture 
and aggregate. There is also a very large 
total consumption in such miscellaneous 
uses as_ insecticides, insulation, brick 
manufacture, road surfacing and ice con- 
trol, as well as in absorbents and soil 
conditioners. 


Tripoli 


Tripoli, a chalcedonic or crypto-crystal- 
line variety of silica, is used mainly in the 
form of tripoli grease bricks or tripoli 
compositions for buffing and polishing, 
and to a lesser extent in the manufacture 
of some scouring and cleaning powders 
and soaps. The U.S. output of tripoli comes 
mainly from Missouri and Oklahoma. 
Microcrystalline silica, also used for buffing 
and polishing compounds, is produced in 
Illinois and also in Wane County, 
Tennessee. Rottenstone, a fine-grained gray- 
buff siliceous-argillaceous limestone, is 
produced in Pennsylvania for use as a 
polish base. U.S. domestic production of 
tripoli, rottenstone and amorphous silica 
for abrasive use has ranged in recent 
years from 25,000 to 32,000 s.tons a year, 
valued at about $41 a ton. 


Other producers of tripoli include 
Portugal (1,440 tons in 1957), Spain 
(about 11,000 tons annually), France and 
Germany. 
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I'S A BETTER 
PROSPECT WITH 





Exploring new fields for projected mineral extraction starts on a sound basis when prospecting teams are 
equipped with British-engineered JOY core drills. With an outstanding record behind them on some of the 
world’s toughest assignments, JOY drills are offered in the full confidence that they will give quite 
exceptional performances in extreme operating conditions. 


JOY versatility is confirmed in these alternatives. Diesel, petrol, electric or compressed air prime movers; 
skid, truck or trailer mounting; A.2, N.2 or N.W. universal 360° hydraulic heads. The drills are retractable 
from their bases to facilitate using large series equipment. With a wide range of drilling speeds, rated. for 
continuous maximum performance, extremely compact, and designed for easy servicing, JOY core drills. 
are preferred by the men on the job—and their managers. 
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JOY 22-HD DRILL 


Rated from 2250-ft AX and AWX to 700-ft at 
54”. Standard Bit rotation: 190, 390, 715 or 
1200 r.p.m. Half-speed gears available, and 
Drum Capacity 130-ft 3” rope. 


JOY 12-B CORE DRILL 
Rated from 1250-ft EX and EWX to 300-ft at 
54”. Standard Bit rotation: 255, 485, 890 or 
1500 r.p.m. Half-speed gears available. Hoist: 
Drum Capacity 140-ft 4” rope. 





Coredrilling Accessories and Truco diamond tools are available with the drills. 
Detailed information, technical data, etc., will be forwarded with pleasure. 


JOY* SULLIVAN LTD san 9 tn 
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Mineral Exploration 


By K. F. G. HOSKING, B.Sc., M.Se., Ph.D., A.M.I.M.M. 


exploration indicates that those 

who supply the industries of the 
world with metals have fully realized, 
that if serious shortages are not to occur 
in the foreseeable future, they must take a 
long-term view and not permit any 
temporary set-back in the demand to 
cause marked curtailment in prospecting 
activities. Indeed, Sir Douglas Waring 
(Anglo-Oriental (Malaya) Limited) has 
stated, that the present period of restricted 
tin production should be one _ of 
unusually active prospection, as a larger 
proportion of a company’s personnel can 
be diverted to exploration. It is notice- 
able, also, that though the future demand 
for uranium is uncertain, search for it 
continues in many countries. 


REVIEW of the work carried out 
A: 1959 in the field of mineral 


That the prospector has now an 
imposing array of aids on which to draw 
has been emphasized by Professor 
Williams in his presidential address— 
entitled “Mineral Exploration”’—to the 
Geologists Association (London). Perusal 
of this work makes it abundantly clear 
that if a large area is to be adequately 
prospected by present-day standards, a 
team of specialists is essential. A paper 
such as this also makes one feel that 
many university courses in geology, to 
graduate level, will have to be extensively 
revised if young geologists are to have 
even a nodding acquaintance with the 
techniques, etc., necessary to construct 
really comprehensive geological maps in 
a minimum of time. 


The literature of 1959 suggests that the 
following four aspects of the work being 
carried out to satisfy the world’s present 
and future need for metals are worthy of 
special comment:— 


Large-Scale Investigations 


Firstly, it is now: genefally recognized 
that the many, vast, virtually unexplored 
tracts of the world, which, in the light 
of present geological knowledge, are 
likely to contain mineral deposits of 
Present, or future, economic importance, 
Must be investigated as quickly and as 
thoroughly as possible. The degree of 
priority given to the investigation of any 
given area is determined by many factors, 
but it is certain that foreign capital is 
unlikely to be available to support work 
in an area where there is political instab- 
ility and/or an unfavourable tax climate. 


That vast areas can be explored rapidly 
and comprehensively is due to the 
advanced state of aircraft design, coupled 
with the rapid advances which have been 
made in both air and ground methods of 
Prospecting. However, there is still much 
‘o be learned about the planning and 
organization of a large-scale prospecting 
Programme if the work is to be carried 
out with economy of time, effort and 
expenditure. An outstanding account of 
low to organize exploration of this kind 
is to be found in Dr. C. Bursill’s paper 
Intensive Search for Minerals in Central 
Attica (Optima, March, 1959), in which 

€ writer describes the sequence of 
Operations involved in the prospection of 
rs sq. miles of Tanganyika, to locate 
al important mineral deposits. 


Briefly, there were four main stages:— 
The first was aimed at obtaining an over- 
all picture of the geology by means of 
photo-geological interpretation and field 
reconnaissance; the second was one of 
field mapping and air-borne geophysical 
exploration; the third was prospecting on 
the ground, and consisted of geological 
mapping and geophysical, geochemical 
and mineralogical prospecting of promis- 
ing areas on a close grid; the fourth, and 
final, stage of field work was proving a 
Jeposit, which fundamentally means 
sampling ore. 


Dr. Bursill also deals with the very 
important questions of movement within 
the area, and with the maintenance of 
communications between field parties. 


That Tanganyika is not the only 
country in which large areas are being 
investigated is shown by the following 
examples, which also emphasize the fact 
that, because of differences in topography, 
climate, vegetation, etc., each =rea poses 
its own problems, and the manner in 
which these are overcome depends not 
only on the methods generally available 
but also on the idiosyncrasies of the 
director of the exploration. 


In September, a 66,000-mile aerial 
reconnaissance of Surinam (S. America) 
began. It was reported that in the first 
phase photo-geological studies of 80 per 
cent of the State were to be made and 
that these were to be followed by extens- 
ive airborne geophysical exploration of 
promising areas. Finally, the most likely 
areas would be subjected to further 
exploration on the ground by the use of 
geological and geophysical methods, and 
selected zones would be drilled. It is 
envisaged that, having selected the prime 
target areas by air surveys, a helicopter 
aircraft would deliver bulldozers to the 
interior jungle areas to hack out air-strips 
for central supply bases. Teams would 
then fan out from: these bases and cut 
further helicopter landing-stations from 
which ground prospecting teams would 
operate (Min. J., Aug. 21, 1959). 


During the past few years teams of 
the Department of Mines and Geology 
of French Equatorial Africa have been 
prospecting thousands of square miles of 
jungle-covered, mountainous, uninhabited 
terrain. This work was made possible by 
the development of new ways of supply- 
ing and maintaining contact with the 
ground teams. The most successful 
operations proved to be those in which 
the teams were supplied by parachute 
and in which communication was 
established between teams and the base 
by radio. (Min. J., June 26, 1959.) 


In 1956, an airborne magnetometer and 
scintillation counter survey was launched 
over nearly 16,000 sq. miles of Malaya, 
and already a_ series of bulletins, 
published by the Geological Survey of 
the Federation, has appeared. These 
include the results obtained over certain 
areas, together with an interpretation of 
them; details of follow-up investigations 
of interesting areas on the ground will be 
released later, That a number of other 
areas in the Far East need to be 
investigated in the same.way is beyond 
doubt. 
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During intensive ground prospection of 
large areas the nature of the terrain and 
the climatic conditions may be such that 
the prospecting teams are subject to con- 
siderable hardship. Obviously this must be 
alleviated as much as possible if a high 
standard of work is to be maintained. 
Rhodesian Selection Trust Mines Survey, 
Ltd., has found that, when possible, it 
is worthwhile to transport geologists 
daily to the field by helicopter and to 
bring them back each night to a base 
where they can have a good meal, a bath, 
etc., and where their reports can be 
written in comparative comfort. 


It seems certain that the helicopter 
could be employed during prospecting 
much more than it is at present. Apart 
from facilitating the transportation of 
teams and equipment it may be used to 
mark routes, to carry out detailed 
inspection of the ground and of cliff- 
faces, and for certain geophysical invest- 
igations. Factors militating against its 
widespread use are the high initial cost, 
the special training which the pilot must 
receive and the large amount of mainten- 
ance which the machine requires. 


As the exploration of large areas is a 
very costly venture it is normally only 
undertaken by large Mining Houses or 
by Geological Surveys. However, there 
is a growing tendency for a number of 
groups to form a consortium to carry out 
work of this kind. Thus, in August, it 
was reported that a number of Danish 
and Swedish Companies would jointly 
prospect for molybdenum in Greenland, 
and the European Coal and Steel Cor- 
poration has contributed a large sum to 
enable the Bureau of Mines of Overseas 
France to prospect the extensive Chaines 
des Mamelles_ iron-ore deposit in 
Cameroun; it is also expected that these 
groups will form a syndicate to searth 
for more iron deposits in this region, 


Geochemical Maps 


A second great advance towards the 
maintenance of metal-supplies would be 
the production of comprehensive regional 
geochemical maps. Already a start has 
been made as Dr. Holman, of the Geo- 
logical Survey of Canada, and his team, 
have conducted an extensive geochemical 
investigation of the stream sediments of 
Northern Nova Scotia which has enabled 
the distribution of copper, lead, zinc and 
base metals generally to be mapped. 
These maps are already available, and it 
is reported that similar maps, covering 
New Brunswick and Northern Ontario, 
will be made in due course. 


That geochemical maps can be of the 
greatest use in the search for metals has 
been stressed by Dr. Webb of the Geo- 
chemical Prospecting Research Centre of 
the Imperial College (London) and prob- 
ably his department will eventually 
produce some. It seems certain that within 
a decade no area will be regarded as 
having been adequately mapped unless it 
has also been investigated by geochemical 
means. It also follows that ever-increasing 
use will be made of those instrument 
methods of analysis by means of which 
quantitative data relating to many. metals. 
can be obtained simultaneously. 
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Allied to the production of geochemical 
maps is the construction of equally use- 
ful structural maps of large areas, and 
one of the most outstanding recent 
additions is the structural map of Africa, 
on a scale of 1:10,000,000. (See Furon, 
Chron. Mines d’Outre Mer, Paris, 27, 
1959.) 


New Sources of Metals 


The third aspect to be discussed con- 
cerns the search for unusual sources of 
metals, Perhaps the most exciting report 
is that of the work on ionic flotation by 
Professor Sabba of Witwatersrand 
University (S. Africa). Professor Sabba 
has demonstrated that metal ions can be 
selectively concentrated on the surfaces of 
bubbles and hence removed from 
solution. Not only may this technique, 
which is still very much in the experi- 
mental stage, be used to recover useful 
metals from mine waters, and solutions 
produced by hydrometallurgical means, 
but it is possible that in the future it may 
be used to recover metals from the sea. 


During the year considerable interest 
has been centred round the possibility of 
mining the submarine, manganese-copper- 
cobalt-nickel nodules, and Mero (Institute 
of Mine Resources. Berkeley, California) 
has written several papers on this theme. 


It has been established that the brines 
of Searles Lake contain c. 70 p.p.m. of 
tungstic oxide and it is calculated that a 
total of 85,000 s.tons of WO; occur in the 
lake and that this potential reserve is, 
therefore, equal to all other known 
tungsten resources of the United States. 
An adequate extraction method, however, 
has not yet been developed. (Carpenter 
and Garrett, Mining Engineering, New 
York, 1959.) This discovery surely sug- 
gests that the contents of similar lakes 
should be subjected to intensive minor- 
and trace-element analyses. 


It is obvious that the establishment of 
new sources of metals depends first on 
widespread analytical investigation and 
then on the development of adequate 
extraction methods. The latter subject is 
outside the scope of this review. Sufficient 
Ils it to say that numerous papers have 
appeared recently which indicate that 
such investigations are far from being 
neglected. As typical examples Bielfeldt 
and Laspeyres (Z. Erzbergb. Merallhiit- 
tenw., Stuttgart, 12, 1959) discuss flow 
sheets for the recovery of gallium present 
in the aluminium phosphate-containing 
residues of the Mansfeld copper smelter 
and in zinc distillation residues, whilst 
Schroll (Montan Rdsch., Vienna, 1959) 
Teports on the germanium content of 
certain Austrian raw materials, and notes 
that from this point of view some of the 
zinc concentrates are of economic interest. 


Search for the “Rarer” Metals 


The fourth aspect of mineral explor- 
ation worthy of special comment relates 
'o the search for those “rarer” metals 
which metallurgists have demonstrated 
can be more widely used than at present. 
Provided that adequate supplies can be 
found. Of these, beryllium must be given 
Pride of place. That this element is more 
widespread than was thought only a few 
years ago is indicated, for example. by 
the discovery of — beryllium-bearing 
minerals in about 25 new localities in 
Cornwall. (It is not, however, suggested 
that Cornwall is likely to become a 
Producer of this element.) 


PI there is now great interest in 
nding further beryllium-bearing deposits 


is indicated by the contents of the large 
Russian paper, “Beryllium,” by A. A. 
Beus (1960), and that there is a great deal 
of investigation in progress with a view 
to. locating non-pegmatite sources of 
beryllium is clear from the comprehensive 
professional paper, number 318, of the 
U.S. Geological Survey, “Occurrence of 
non-pegmatite beryllium in the U.S.” 


The greatest aid to the rapid search for 
beryllium is the berylometer. This 
electronic instrument not only enables 
beryllium to be detected in any chemical 
combination, but it also provides a rapid 
method of assaying it. It depends for its 
operation on the fact that gamma-rays, 
emitted from antimony 124, cause beryl- 
lium, and only beryllium, to emit photo 
neutrons which can be recorded on a 
meter or registered by clicks in a head- 
set. The apparatus is fairly heavy and 
two men are needed to carry it during 
work in the field. It can only detect 
beryllium which is virtually on the surface 
and there is, of course, a slight radiation 
hazard (The Northern Miner, Canada, 
April 23, 1959). Nuclear Enterprises 
Ltd., Winnepeg, Canada, are already 
marketing this instrument. 


No geochemical method for locating 
beryllium has yet been published, but one 
can confidently be expected ’ere long. 


Caesium and rubidium are also becom- 
ing of increasing interest, and during the 
next twelve months the U.S. Bureau of 
Mines intends completing an investigation 
of the domestic sources of these elements. 


Geophysical Exploration and 
Physical Aids to Mapping 


Geophysical methods are being ever- 
increasingly employed in the search for 
ore-deposits because much is known of 
their potential and because there are 
many well-tried techniques and many 
highly reliable pieces of apparatus avail- 
able. It is not surprising, therefore, that 
there were few reports of new techniques 
and apparatus during the past year. 


Nomura and Naofumi have described 
a novel way of mineral exploration, 
termed by them geothermal prospecting. 
An injection needle-type thermometer is 
used for studying the temperature in a 
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mineralized zone, and tests have shown 
that the temperature distribution can be 
measured with an accuracy of 0.5-1.0 deg. 
C. Field tests at Kunitomi mine, Hok- 
kaido, proved that the outcrop exists in a 
relatively high temperature zone. (Prelim- 
inary experiments of geothermal pros- 
pecting, J. Min. Inst., Japan, No. 839, 
Tokyo, 74, 1958. English summary.) 


An airborne gravity meter has been 
used successfully in tests in California 
and a company named Fairchild-La Coste 
Gravity Surveys Co. is to be formed to 
carry out gravity meter surveys. Initially 
the company will undertake the mapping 
of the earth’s surface and the collection 
of gravity data for guided missile flight, 
but at a later date the gravity meter may 
be used on slow planes or helicopters. 


The latest development of A.B. 
Elektrisk Malmletning, Sweden, is the 
production of the geophysical ground- 
prospecting equipment Turam 2S, by 
means of which prospecting for ore is 
carried out by the _ electromagnetic 
inductive method. By the Turam method 
orebodies at depths of 200m. have 
been located and it has also proved 
capable of detecting deposits which have 
the low conductivity which characterizes 
many of the lead-zinc bodies. The new 
apparatus is easily transported over 
difficult terrain, it is tropicalized, and 
accurate, reliable and simple. (See also 
page 95). 


Hunting Associates Ltd, have 
developed an instrument, called Stereo- 
mat, by means of which contour lines on 
photogrammetric maps made from aerial 
photographs can be drawn automatically. 
The Stereomat will, doubtless, prove of 
great benefit when fast and accurate map- 
ping is needed in minerals exploration. 


Autonetics, a division of North Ameri- 
can Aviation, has produced a _ gyro- 
theodolite which weighs less than 100 Ib. 
and is powered either by 115 V. single or 
three-phase current, at 60 or 400 cycles 
a.c., or by 28 V. d.c. at 125 W. The cost 
of this and the German equivalent is 
high, but it is very useful for determining 
true bearings underground, particularly 
where the rocks are magnetic, or where 
the transference of bearings from the 
surface via the shafts to the underground 
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eyameareia drilling equipment 
for the investigation of 

alluvial ore deposits 

for bauxite exploration 

for drilling waterwells 

for foundation testing through 

loose formations. 
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hand drilling outfit. 














<= BANKA 


the world-known portable platform drill. 














= MECA BANKA 


the fully mechanized Banka drill. 





€ POWER PIONEER 


the lightweight semi-mechanized all purpose drill. 


DD-00 


the small “spudder” for depths up to 500 feet. 











€= SOLITE 


the ultra lightweight rotary drill. 
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workings are, for one reason or another, 
difficult. A new Honeywell gyro-compass 
promises to be so small that it may well 
prove suitable for determining the 


direction of inclination of a borehole in 
magnetic rocks and, therefore, under 
conditions in which the magnetic com- 
pass would be quite unsatisfactory. 


Without resorting to the use of a gyro- 
compass, the Swedish Diamond Rock 
Drilling Co., has developed the Craelius 
Electro-magnetic Dip Indicator, which 
can quickly and accurately determine the 
inclination and direction of drill-holes, 
including those in magnetic rocks. 


Exploratory Drilling 

An excellent review of developments in 
core-drilling techniques for deep minerals 
exploration has been written by Hayes 
and Read (Min. Engineering, N.Y., 11, 
1959). The authors describe those 
techniques which involve the use of 


‘ore @$ removed 
from core barre. 


Sealing cement 


~ Electricions fope for 
extra security during 
transd 


commercially available equipment, and 
also discuss the employment of mud and 
mud chemicals for the improvement of 
core recovery and the control of caving, 
the use of detonating fuses to back off 
jammed drill tools, and the use of quick- 
Setting gypsum cements for sealing 
sections of hole causing trouble. 


Chambers (Min. Mag., Lond, May, 
1959) describes the Swedish technique of 
long-hole test drilling employed at 
Beaverlodge in which lightweight drills 
and rope-threaded extension steel have 
been used to obtain sludge samples which 


enable erratically-distributed ore to be 
located. 


A description has appeared, in the 
cout African Mining and Engineering 
ree (May, 1959), of a diamond core 
till, which is being made in South Africa 
y the Joy-Sullivan Company, and which 
will be able to penetrate to 15,000 ft. 


Mr. Krajcik, of Bratislava, has invented 
a television camera which can photograph 
rock strata in boreholes at a depth of 
250 m. The photographs are viewed on 
a screen housed in a truck on the boring 
site. It is hoped that with development the 
television probe will be able to record 
from 1,500 m. below the surface. (Mining 
Mag., Jan., 1960.) 


The Consolidated Pneumatic Tool Co., 
claims that its new CP-65 is the fastest- 
drilling air-powered diamond-drill in its 
class. It is suitable, in fact, for both core- 
and blast-hole drilling, and the makers 
state its capacity to be 600 ft. using EW 
rods and EX fittings. The drill mounts 
on a standard rock-drill saddle and works 
in any position. 

Turriff Construction Corporation, Ltd., 
appear to have solved the difficulty of 
transferring friable drill-cores from barrel 
to box without damage and with virtually 
no disarrangement of the rock fragments. 
In effect, the difficulty has been overcome 


Core after sphting open 
of callophane cheat, 


Core removal by the Turriff 
method. On the left is a core 
as removed from the barrel 
and on the right the same 
core after the protecting 
sheath has split open 





by fitting a polyester film sheath to the 
inner barrel, so that when drilling is 
complete the core is removed in a plastic 
container. The company feels that the 
method could be used at any drill-depth, 
although it has only been employed to 
depths up to 300 ft. to date. When used 
during the drilling of certain coal seams 
in Leicestershire the core recovery was 
far higher than had been achieved by 
other means. (See also page 95). 


Statistical Analysis 


Dr. G. A. Schnellmann, in earlier 
reviews, indicated that statistical analysis 
would be increasingly used by those 
concerned with mineral exploration. That 
his views were correct is indicated by the 
recent work noted below. 

In a paper. entitled “Mining 
Geophysics” (Min. Congr. J., Wash., D.C., 
45, 1959), Slichter has discussed the 
statistical determination of the prob- 
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ability of discovery of geologically 
interesting areas, and he has emphasized 
the importance of continuing an 
exploration programme until it has had 
sufficient chance, statistically, to provide 
a discovery. 


By subjecting pre-1944 data, relating to 
the uranium-vanadium deposits of the 
Colorado plateau, to statistical analysis, 
Bates (Econ. Geol., May, 1959) was able 
to delineate areas on the plateau where 
other similar deposits were likely to 
occur. In point of fact “‘a little less than 
78 per cent of the deposits 
that were discovered ... after the 
analysis period (pre-1944) were inside the 
areas outlined by the analysis as favour- 
able. This suggests strongly that statistical 
analysis can be used as a_ mineral 
exploration tool to outline areas favour- 
able for ore deposits.” 


Tennant and White (Econ. Geol., Nov., 
1959) carried out an examination of 
geochemical data by statistical methods 
and concluded that by so doing a fuller 
realization of the significance of the data 
was possible, and that statistical analysis 
of the types they employed might be use- 
ful in exploration and in the evaluation 
of some of the large amounts of collected 
geochemical results. 


Geochemical Exploration 


Throughout the past year there is 
increasing evidence that there is now a 
general realization that geochemical 
methods can be of considerable help 
during the search for metals in areas 
which differ widely in topography, climate 
and vegetation. 


Regional surveys, which depend on the 
geochemical investigation of stream sedi- 
ments followed by the determination of 
the trace-element content of the soils 
adjacent to the spots where anomalous 
metal concentrations are located in the 
sediments, are becoming increasingly 
common. In order to carry out work of 
this nature, a number of mining groups 
in S. Africa and the Rhodesias have 
established laboratories capable of 
analysing 300, or more, sediments or soil 
samples per day. 


The analytical methods favoured by 
any laboratory depend on the personal 
views of the director, the degree of train- 
ing and experience of the analysts, and 
whether or not analytical instruments are 
available. There is, however, a general 
feeling that comprehensive regional 
surveys are best tackled by instrument 
methods of analysis (as indicated earlier). 


Existing rapid colorimetric methods 
are, nevertheless, continuing to be per- 
fected, and new ones are being developed. 


A considerable amount of research 
(e.g., at the Imperial College) is being 
directed towards the greater understand- 
ing of the manner of dispersion of metals 
in the soil, etc., adjacent to ore-bodies 
and, as noted earlier, the use of statistical 
analysis is not being neglected. 


Finally, biogeochemical methods are 
not being neglected, and there is an 
increasing tendency to combine geo- 
physical with geochemical methods during 
exploration of areas of appreciable size. 


Miscellaneous Developments 


Webber (Econ. Geol., August, 1959) has 
recorded that x-ray spectroscopy may be 
applied with advantage during geo- 
chemical prospection. The cost of the 
apparatus is high and an expert is needed 
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to maintain it, but the method of analysis 
is rapid, relatively inexpensive, non- 
destructive of sample, and permits the 
detection of many elements. The author 
also gives examples of its application 
to the determination of zinc, manganese, 
iron, lead, copper and nickel. 


By impregnating a clear thermosetting 
plastic with different amounts of a stable 
dye or a coloured metal complex, 
Hawkins, Canney and Ward (Econ. Geol., 
June/July, 1959) have succeeded in pre- 
paring lasting standards for use in geo- 
chemical prospecting. The plastic is 
milled or moulded into convenient shapes 
to form standards which have obvious 
advantages over the liquid standards 
normally employed in the rapid _field- 
methods of analysis. The writers describe 
the preparation of plastic standards for 
use with copper, zinc, tin and mercury 
field-procedures, and note that the use of 
such standards is limited only to the 
availability of stable colouring substances. 


Warren and Delavault (Econ. Geol., 
Nov., 1959) have investigated the quantity 
of copper extracted from powdered 
igneous rocks by hot aqua regia, and 
they have demonstrated that “in the 
vicinity of mineralization, the readily 
extractable copper of plutonic rocks is 
from five to ten times greater than that 
from rocks unrelated to mineralization;” 
they suggest. therefore, that this “mild 
attack” technique may prove useful. 


As soil contamination bedevils the geo- 
chemical prospector in areas which are 
being actively mined and where metal- 
lurgical processes are being carried out, 
the paper by Canney (Trans. Amer. Inst. 
Min. Engrs. 214, 1959) in which his study 
of soil contamination in the Coeur 


d'Alene district and the conclusions he 
arrived at are recorded, is worthy of 
close attention by all who make use of 
geochemical methods of exploration. 


The present writer (Trans. Royal Corn- 
wall Geol. Soc., 1959) has demonstrated 
that despite the widespread contamination 
of the streams, etc., of Cornwall, as a 
result of past mining activity, geochemical 
methods can still be used to advantage 
to trace lode extensions, to search for 
parallel lodes, to examine virgin areas, to 
amplify existing knowledge of the com- 
position of lodes, and to establish the 
nature of geophysical anomalies. 


By using a dithiol method of analysis, 
Holman and Webb have demonstrated 
that in tropical highland terrain’ in 
Uganda, anomalous amounts of tungsten 
exist in residual soils overlying low-grade 
ferberite mineralization in phyllite, Over 
mineralization, the anomalous tungsten 
values in soils are erratically distributed, 
both laterally and in depth. Nevertheless, 
samples collected just below the organic- 
rich layer at intervals of 50 ft. along 
traverses spaced 400 ft. apart, would be 
adequate to detect an anomaly of the 
type considered. (See Exploratory geo- 
chemical soil survey at Ruhiza Ferberite 
Mine, Uganda. Methods and Case 
Histories in Mining Geophysics. Pub. by 
authority of the General Committee of 
the Sixth Commonwealth Mining and 
Metallurgical Congress, Montreal.) 


Jedwab (Bull, de la Soc. belge de Geol., 
de Paléontol. et d’Hydrol., LXVIII, 1959) 
has established that in the Belgian Congo 
the soils overlying sub-outcropping kim- 
berlite are characterized by such a high 
nickel content that the potential diamond- 
bearing rock can be located simply by 





carrying out a rapid analysis of the soils 
for the metal in question. 


Carlisle and Cleveland (Spec. Rep, 
Calif. Div. Min., San Francisco, 1958) 
made a biochemical prospecting study 
over three known molybdenum-bearing 
areas in order to determine the import- 
ance of some of the many factors which 
are believed to play an important part in 
determining the metal concentration jn 
plants. They concluded that biochemical 
prospecting had not yet developed to a 
point where its full potentialities could 
be realized, and that before it could 
become a reliable method of prospecting 
certain refinements in application and 
interpretation were necessary. The writers 
also state that “future work on biogeo- 
chemistry should be directed toward the 
accumulation of data on plant-metal-soil 
relationships for all economic minerals.” 


In the magazine Horizon (Jan., 1959) it 
is noted that the flower Ocimum Homblei 
de Wild is a specific indicator of copper 
in Northern Rhodesia, Already the flower 
has led to soil sampling, pitting and 
finally drilling with successful results. 


The paper “The vegetation of Katanga 
and of its metalliferous soils,” by Paul 
Duvigneaud (Bull. Soc. Royale de Bota- 
nique de Belgique, No. 29, 90, 1958) is of 
outstanding importance to those interested 
in geobotanical and biogeochemical pros- 
pecting in West and Central Africa. 
Furthermore, this work gives strong 
reason for believing that indicator plants 
are probably much more common 
throughout the world than has _ been 
generally believed, and the search for 
them by people with appropriate training 
is likely to yield results which will 
greatly facilitate the search for metals. 
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Mineral Identification and Analytical 
Methods 


Because of limitations of space it is 
quite impossible to give a comprehensive 
review of the scores of papers published 
recently which are of value to those 
interested in the qualitative and quantita- 
tive analysis of minerals and ores. Those 
noted below have been included because 
of their particular importance to those 
concerned with mineral exploration. 


Lyon, Juddenham and Thompson 
(Econ. Geol., Sept.-Oct., 1959) have shown 
that infra-red photometric methods may 
be used to determine rapidly the quartz 
content and the felspar types and contents 
of igneous rocks, and thus it is possible 
to classify any given one in 30 minutes. 


Clifford Frondel has written a system- 
atic mineralogy of uranium and thorium 
(Bull. U.S. Geol. Surv., 1064, 1958) which 
is quite comprehensive and of the utmost 
use to all interested in radioactive 
minerals. 

A new and rapid method of mounting 
and polishing ore and mineral samples is 
included in E. P. Cadwell’s paper “Color 
microscopy for the mill man” (pub. 
American Cyanamid Co.). The author 
also discusses the advantages of colour 
photomicrographs. Briquettes of mineral 
grains are made by using American Cya- 
namid’s polyester resin, Laminac R 4110 
to which 1-3 per cent of Lupersol DDM 
has been added as a catalyst, A 4-in. 
square steel plate with a central 1-in. hole 
ground to a mirror finish is used as a 
mould. Plastic covering the grains is 
removed by grinding with American 
Optical No. 3024 abrasive on a rotating 
cast iron lap and, for routine work, 
polishing is carried out for a few minutes 
on a steel lap covered with a hard, fine- 
weave nylon cloth to which 6-micron 
diamond paste has been applied. 


S. G. Frantz Co., Inc., New Jersey, 
U.S.A., are advertising the improved 
Sampson-Patmore rock polishing machine 
by which ore-specimens may be fine- 
ground and polished in about 5 minutes. 


According to the advertisement “for 
fine grinding, two 11-in, laps are used 
with different grades of aluminium oxide 
at speeds of 125-150 r.p.m. For polishing, 
three 8-in. laps, covered with silk bolting 
cloth, are used with diamond abrasives 
at speeds from 350 to 800 r.p.m., or more, 
depending on the material being polished. 
The laps, fitting to a single spindle, are 
interchanged in a matter of seconds as 
grinding and polishing progress.” 
_Valvano and Millman (Trans. Institu- 
tion Min. Metall., London, April, 1959) 
report that selective iridescent filming 
cannot be used as a generally reliable 
means of mineral identification in ore 
microscopy. They note, however, that 
under certain conditions, the technique 
may be successfully employed for the 
rapid discrimination of fine mill products. 


_A new paper chromatographic tech- 
nique for making fairly rapid semi- 
quantitative assays for very fine gold has 
been developed by Nevell and Lever 
(Proc. Australian 1.M.M., Sept., 1959). 
Field tests have shown that the method 
could have applications in geological 
Work, prospecting and in routine mine 
sampling work. It is, however, not yet 
Suitable for the detection of trace amounts 
of gold during geochemical investigations. 
Walenta (Z. Erzbergb. Metallhiittenw., 
tuttgart, 12, 1959) describes a German 
ultraviolet lamp, suitable for uranium 
ns, which is unusual in that 
ough it normally generates short 
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(2540A) waves, it is capable of being 
adjusted to emit long (3100-4000A) waves, 
albeit with loss of intensity. 


A simple method, involving the use of 
heavy liquids, for the determination of 
mica in ore and mill samples, has been 
dzveloped by Venuto (Engng. Min. J.. 
N.Y., 159, 1958). 


Schaeffer (Anal. Chem., 31, 1959) has 
shown that from 5 to 50u g of gold, 
platinum, palladium, iridium or ruthen- 
ium, in one drop can be detected by the 
nature of the micro-crystals which are 
developed on the addition of a drop of a 
0.4M solution of isoquinoline in N HCl, 
or of a mixture of this reagent with an 
equal volume of 0.8M aqueous am- 
monium thiocyanate. 


An apparatus has been developed which 
is capable of continuously measuring and 
recording the thermoluminescence of 
mineral samples either in powder or in 
crystal form from —100 deg. C. to +400 
deg. C. with irradiation by either ultra- 
violet light or x-rays, Rapidly decaying 
phosphorescence can be detected and 
characteristic glow curves can be obtained 
by recording the intensity of thermo- 
luminescence against temperature when 
the sample is heated at a constant rate. 
(Ashby and Kellagher. Amer. Min., 43, 
1958.) 


PROGRESS OF EXPLORATION 


The following are a small selection of 
the major operations initiated, in progress, 
or projected in the past 12 months. 


Europe (including the U.S.S.R.) 

Rich deposits of copper have been 
discovered in Finnmarksuidda, 85 km. 
south of Alta, and further geophysical 
investigations are being carried out there 
by Norwegian scientists. 

A 400,000,000-ton iron-ore deposit, with 
an iron content between 42 and 48 per 
cent, has been found in Lower Saxony. 


Vast iron-ore reserves have been dis- 
covered at Mount Kachkanar in the 
central Urals, which, it is reckoned, even 
if intensively exploited, will last a century. 
This, however, is but one of many deposits 
of economic interest which have been 
discovered recently in the Russian 
territories. Tass, for example, has reported 
that, as a result of the discovery of a 
new rich diamond deposit on the upper 
reaches of the Visher River, diamond 
production will be increased at least ten- 
fold in the Urals. 
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A several million tonnes bauxite deposit 
which is locally 20 m. thick, has been 
found in the Nyirad basin in Hungary. 

Recent drilling by the Silvermines Lead 
and Zine Co., Ltd.. of Shallee, County 
Tipperary, Eire, has resulted in the 
proving of 350.000 I.tons of barytes; a 
further 350,000 tons are indicated. 

In South Greenland uranium deposits 
have been found in a wide area, in con- 
centrations up to | kg. per ton. 


Asia 

Deposits of coal, placer gold, man- 
ganese and pyrite have been discovered 
in the mountains of Formosa along the 
east-west Cross-Island Highway. 

Recently 200 field teams, comprising 
some 14,000 teachers and students of 
geology from Chinese institutions, have 
prospected an area bigger than France, 
and of the 10,000, or more, deposits they 
examined, they noted about 30 econom- 
ically interesting deposits of coal, iron, 
copper, lead and zinc. 

The Philippine Bureau of Mines is 
seeking aid from the United National 
Special Fund for geochemical and geo- 
physical surveys, photogeological studies, 
etc., of little explored regions of the 
Philippines. The Director of the Bureau 
believes this work to be well worthwhile 
as only 20 per cent of the country has 
been geologically mapped in an adequate 
manner. 

During this year a search for deposits 
of iron, asbestos, copper, lead and zinc 
will be made in the East Indies by foreign 
experts made available under the 
Colombo Plan, by International Co- 
operation Administration and by the 
Japanese Government. 

It has been reported that large deposits 
of beryl have been found by a Pakistan- 
German firm in the Hazara district of 
Pakistan. Deposits of graphite, lead and 
zinc are also reported from 13,000 to 
18,000 ft, Unfortunately these areas are 
snow-covered for much of the year. 

Rich iron-ore deposits over an area of 
100 sq. miles have been discovered in 
Ratnagiri district of Bombay State. A 
recent survey has also revealed bauxite in 
Radhanagiri, near Kolhapur. 


Africa 

Although few details are available, it 
is certain that a number of large mining 
houses are carrying out a great deal of 
prospecting for gold in the Transvaal and 
Orange Free State, and it is estimated that 
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prospecting rights and options over 
mineral rights held by the major houses 
in these areas extend over more than 
5,000,000 acres. 


In the annual report of the Geological 
Survey of Northern Rhodesia it is pre- 
dicted that there are possibilities of 
“further interesting developments” in 
mineral exploration of the _ eastern 
province. Sizeable deposits of metallic 
sulphides and many occurrences of 
graphite have been found in the Petauke 
area. 


It is reported from Nyasaland that a 
drilling programme has been planned in 
the Ncheu district, where it is believed sub- 
stantial kyanite deposits may be proved. 


Considerable search for minerals is 

taking place in the Sudan. In 1958, a firm 
was granted 138 prospecting licences for 
bauxite. The French Government is seek- 
ing gold, zinc, copper and lead around 
Tessalit and diamonds in the Kenieba 
region. The Geological and Mineral 
Prospecting Service considers that it has 
established that deposits containing about 
10,000 tons of lithium occur near 
Bougoni. The same organization is pros- 
pecting for copper and iron at Nioro and 
for platinum in the Adrar region. 


According to the Cameroons’ Mining 
Board a considerable deposit of good 
quality bauxite has been discovered in the 
Adamoua Province, 500 km. from the 
coast, 


A recent discovery of beryl in the 
Kigezi district of Uganda has given fresh 
impeius to prospectors there. A team of 
United Kingdom Atomic Energy 
Authority geologists has been examining 


beryllium-bearing pegmatites in Uganda 
with the object of assessing the potential 
of these ore-bodies. 


North America 


According to the Nova Scotia Mines 
Department workable deposits of beryl- 
lium ores have been discovered in more 
than a dozen places between Mahoney 
and Shelburne on the south shore. 


A new gold find with copper implica- 
tions is reported on ground owned jointly 
by Campbell Chibougamau Mines and 
Chibougamau Mining and Smelting Co., 
in north-western Quelsee. 


A newly-formed group, organized by 
North Rankin Nickel Mines and ten 
private subscribers, recently launched a 
new venture in Arctic exploration. The 
first area to be investigated is the western 
shore of Hudson Bay. A_ 1,000 sq. 
mile area is to be mapped from the air 
and explored by air-borne methods. 


Several large corporations are reported 
to be interested in a new discovery of 
rare-earth minerals in Nevada. The ore 
contains 9 Ib. lithium, 5 lb, cerium, and 
3 lb. lanthanum per ton. 


American Zinc, Lead and Smelting Co. 
has located commercial grades of copper 
ore in the course of its iron-ore drilling 
programme in Southern Missouri. Out of 
a total of twelve holes drilled, three gave 
promise of commercial grade of copper 
ore with thicknesses up to 100 ft 


The Jackpot Oil Co. recently announced 
a new gold “strike” made only 110 ft. 
below former workings of its Bald Eagle 
mine, Idaho Springs, Colorado. It has 
been reported that the new deposit con- 
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tains 200,000 tons of inferred ore having 
an estimated recoverable value of 
$6,600,000. 


Central and South America 


The Government of Columbia—accord- 
ing to an announcement from Bogota— 
is to commence prospecting a little 
known part of the republic, The area, 
which is flanked by the Sierra Nevada de 
Santa Maria and the Magdalena River, 
is believed to be rich in copper, iron, coal 
and oil. 


New deposits of high-grade iron-ore 
are reported to have been discovered in 
the province of Tacna, southern Peru. 

In the last quarter of 1959 a 15-man 
team of geologists began to survey ore 
deposits in British Guiana. Particular 
attention is being focused on manganese 
and diamond deposits. 


The director of the French Atomic 
Energy Commissariat, who has_ been 
studying Argentinian uranium deposits 
recently, has stated that those in Salta 
Province were surprisingly great and well 
worth exploiting. 

Considerable deposits of thorium have 
lately bzen discovered on Capure Island, 
off the southern shores of the Gulf of 
Paria, Eastern Venezuela. Such large 
quantities have never before been found 
in Venezuela and the possibility of 
exploiting these is now being studied. 

It is reported that the recently dis- 
covered bauxite deposit of Retiro Branco, 
in the Pocos de Caldas region of Minas 
Gerais, Brazil, extends over several square 
kilometres and is locally 15 m, thick; it is 
now realized that the discovery is much 
more important than first thought. 





CVEVING INSTRUMENTS. 


TAVISTOCK 
THEODOLITE 
Type ll 


YORK 


ENGLAND 















Annual Review, May, 1960 


leakproof. 
reliable | 


The ‘Unicone’ system of pipe-jointing, with its time and 
labour saving features, produces a pipeline’ which is 
flexible while remaining absolutely leak-proof. 



















Rubber gasket in position and 
joint ready to pull over. 















SEES For temporary pipelines ‘Unicone’ instantaneous joints 
are recommended. These joints require no tools of any 
kind, comprise two parts only and fasten with a ‘snap’ 
ensuring a perfect seal in a matter of seconds. 
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Pipe ends joined ready for locking. ° : 












For permanent or semi-perm- 
anent pipelines *‘UNICONE’ boo —. 
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The completed joint. 
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TUNNELLING 


Construction of Watertight Dams, Relining and 
Repairing of SHAFTS, BRICK, TUBBING, COF- 
FERRING AND CONCRETE, &c. 


SOLE OWNERS OF THE DENIS-FORAKY 
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Indicative of the vigorous search for 
metals in Australia is the considerable 
number of surveys recently undertaken 
by Australia’s Bureau of Mineral 
Resources, of which the following are 
typical examples: 


The copper field of Tennant Creek and 
the gold-bearing area of Misima Island 
(Territory of Papua~-New Guinea) are 
being mapped in detail. Geological map- 
ping is also in progress in the Atherton 
area of North Queensland and to the 
north-west of Mt. Isa. An area in Eyre 


Overseas 


R. DIXEY, who had _ been 

Director of the Overseas Geo- 

logical Surveys since the incep- 

tion of the organization in 1947, 
retired during the year, thus terminating 
a distinguished career in Colonial 
Geology of 41 years’ duration. His place 
was taken by Dr. S. H. Shaw, who also 
joined the Directorate when it was first 
formed. 


Dr. W. Pulfrey, after many years as 
Chief Geologist in Kenya, was appointed 
Commissioner of Mines and Geology for 
that territory. Dr. Aitken, Tanganyika, 
was appointed Director of the Geological 
Survey, Nyasaland, in succession to Mr. 
J. H. M. McNaughton, and Dr. C. E. F. 
Williams, Uganda, was seconded to be 
first official geologist in the Condominium 
of the New Hebrides. 


Geophysical Surveys 


Visits to various countries were paid 
by members of the staff from the Mineral 
Resources Division, Geophysical Section 
and Photogeological Section, as well as 
by Dr. Dixey and Dr. Shaw. 


A regional gravimetric survey was 
carried out in Tanganyika, and gravimetric 
and seismic refraction surveys in the 
Lake Chad area of Nigeria. The latter 
should be of considerable value not only 
In an understanding of the underlying 
geology of the area but also in assessing 
the best places to drill for water. Con- 
siderably more equipment was acquired 
by the Section during the year. 


A visit was paid to Aden by a member 
of the Photogeological staff in company 
with the Director of Geological Survey, 
Somaliland. This Section continued inter- 
pretative work on aerial photographs of 
Nigeria, Tanganyika, Borneo and Somali- 
land, and arranged through the Director- 
ate of Overseas Surveys the preparation 
of geological maps for Cyprus, British 
Somaliland, Swaziland, Sierra Leone, 


or me the Solomons, Fiji and Nyasa- 
nd. 


A senior experimental officer, who is a 
qualified librarian as well as a geologist, 
has been recruited to take charge of the 
Library and Technical Index Section of 
the Mineral Resources Division, and a 
Scientific officer, an economist, appointed 
as head of the Statistical Section. In 
*ddition a senior scientific officer has 
en obtained for mineralogical work, a 
cartographer for preparing maps for 


F 


Peninsula, South Australia, has been 
surveyed by airborne geophysical 
methods, and diamond-drilling is in pro- 
gress to assess the potential of the 
Maranboy tinfield in the Northern 
Territory, 


A recent borehole survey carried out 
along the western coastal area of North 
Island, New Zealand, has established that 
the most important iron-sands deposit is 
in the Lake Taharoa area, south of 
Kawhia Harbour. Other _ iron-sands 
deposits of economic importance are also 


Geological 


publication, and a scientific assistant for 
ceramic work. 


With the formation of the new Warren 
Spring Laboratory of D.S.I.R. a new com- 
mittee, known as the Overseas Mineral 
Processing Advisory Committee, has been 
formed which is composed of members 
from the new laboratory and _ the 
Directorate. This committee examines the 
projects submitted by the overseas 
territories for mineral processing and 
metal extraction. 


A staff of 11, including three scientific 
officers, four officers of the experimental 
grade and four scientific assistants, is 
maintained at the Natural History 
Museum by Colonial Development and 
Welfare Funds to deal with the palaeon- 
tological material which is sent from the 
territories for identification. 


Some results were obtained of ages of 
rocks from African territories by the 
isotope decay method operated at Oxford 
University. Here again, a certain number 
of the staff employed is maintained from 
Colonial Development and Welfare 
Funds. 


An investigation into the palaeomag- 
netism of the unfossiliferous rocks of 
Central Africa was sponsored by the 
department as well as research on the 
basic igneous rocks of Western Somali- 
land. Both these projects were undertaken 
by members of university staffs. 


Continued use has been made of 
certain of the departmental services by 
Malaya since its independence. 


Some difficulty was encountered in 
filling the vacancies in the overseas staffs 
and there is hitherto no indication that 
there is a surplus of good candidates for 
the jobs offering. On the other hand there 
was an indication in several of the larger 
territories of an inclination to reduce the 
geological establishment. 


The close connection between geolog- 
ical surveying and water-supply investig- 
ations was recognized by the transfer of 
all drilling work in Bechuanaland to the 
Geological Survey which will now be 
responsible for the siting and drilling of 
holes. This new arrangement is thus 
similar to that in vogue in Uganda. 


Mineral Discoveries 


Numerous new mineral discoveries 
have been reported from the territories 
during the past year. 
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known along the coast and of these, that 
of the Patea area is the most important. 


Geological field-work has recently been 
very active and _ successful in the 
Solomons. The Bellona phosphate reserves 
have been shown to be substantial, but 
not of high grade: the Hanesavo man- 
ganese deposit has been proved to be 
mineable, and chrysotile asbestos areas 
have been discovered and mapped in San 
Jorge. Further interesting mineral-bearing 
areas have been located at Betilonga in 
the Guadalcanal Mountains. 


Surveys 


Coal seams as much as 124 ft. thick 
have recently been discovered in the 
headwaters of the Belait River and near 
the Tutoh River close to the Brunei- 
Sarawak border; samples have been sent 
for anaWsis. 


An extensive new area of bauxite west 
of the Kaieteur Falls in the Pakaraima 
mountains of British Guiana is being 
explored by the Geological Survey, who 
are hopeful that it may prove of consider- 
able importance. The bauxite occurs as a 
weathering product overlying gabbro over 
an area approximating to 1.000 square 
miles and at a uniform altitude of 2,300 
to 2,500 ft. Access, however, is difficult, 
for the deposits are about 100 miles from 
tidewater; moreover the country is 
covered with thick bush and there is a 
heavy rainfall. 


Further discoveries of excellent coal 
were made by drilling in Swaziland. 


Graphite has been disclosed over 40 
miles of strike in the area of Petauke, 
Northern Rhodesia, about 150 miles west 
of the Nyasaland border at Fort Jameson. 


Two bauxite prospects have been 
discovered in Sierra Leone, the first in the 
Gbonge Hills, Kpandako Chiefdom and 
the other in the Nomo Chiefdom near the 
Liberian border. Examination of a 
nepheline-syenite, originally noted by Dr. 
Dixey, in the Maho Valley of Sierra 
Leone, has shown that it possesses zones 
which are enriched in pyrochlore and 
columbite. These are now being examined 
by soil sampling. The nepheline-syenite 
itself being free of magnetite and brown 
mica might be worth quarrying and 
exporting for use in the glass and ceramic 
industries if the old port at Sulima were 
rehabilitated. 


In Western Somaliland new occur- 
rences of apatite, graphite, bismutite, 
molybdenite and talc were recorded. A 
body of nepheline-syenite of considerable 
size was recognized with an interesting 
mineral assemblage, including molyb- 
denite and possibly pyrochlore. 


In Nigeria a deposit of molybdenite in 
the Kigom hills was examined and 
sampled and __ galena-fluorite veins 
recorded at Arufu and Akwana. 


Shell-B.P. made further discoveries of 
oil at Bornu and Ebubu and other 
localities in the Eastern Region of 
Nigeria and also at Ughelli, the first 
recorded locality in the Western Region. 
It was expected that a production rate of 
500,000 tons a year would be achieved 
before the end of 1959. 
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Where headroom is confined, and in tight corners, there 
is still room enough to get this stoper into position, so 
conforming to the requirements of the modern trend of 
raising, in preference to sinking. Its short closed length of 
51 inches enables its operator to angle the stoper easily. 
The double telescopic feed, which extends 40 inches, 
provides a greater feed length and thus reduces the 
number of drill steels required for a working shift. 

A sensitive twist-grip throttle enables the feed to be 
controlled within very fine limits. 

In common with all other HOLMAN pneumatic tools, 
the Silver Three Double Telescopic Feed Stoper is built 
for a long life of hard usage. It operates throughout 
with high efficiency at low upkeep cost. 





* Single extension stopers are also available 


Please write for Publication 10/S.P.6 


Holman Bros. Limited, Camborne, England; Camborne 2275 and at 44 Brook Street, London W.1; Hyde Park 9444. 


* Peterborough * Sheffield. Australia * Canada * East Africa * France 


Also in Birmingham ° Cardiff - Glasgow 
With Agents and Representatives throughout the world. 


India * South Africa * Spain * U.S.A. * West Africa. 
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Underground Mining 


By A. GRIERSON, B.Sc., M.I.M.E. and D. SUTTON. A.R.S.M., B.Se., A.M.I.M.M. 


HE year under review will doubt- 

less be remembered chiefly as the 

year which finally brought 

mining’s “four minute mile.” This 
achievement had been expected for some 
considerable time, but nevertheless, the 
record-breaking 1,000 ft. per month set 
up at the President Steyn No. 3 shaft is 
a milestone marking a significant step 
forward in technical development. 


HIGH SPEED SHAFT SINKING 
AND TUNNELLING 


In shaft sinking especially, the past 
year is without equal in the number of 
world record performances established 
and the remarkable improvements made. 


As the year opened the record was held 
by F. S. Saaiplaas with an advance of 
834 ft. in a 30-day month. In April this 
figure was raised to 868 ft. at a colliery 
sinking in Russia, but the South African 
gold mining industry again took the lead 
with an advance of 922 ft. at Vaal Reefs 
in September. Then came the achieve- 
ment since acclaimed by mining men the 
world over, when, in the month of 
November, the President Steyn No. 3 
main shaft was deepened by 1,001 ft. 
Even this memorable performance was 
not to remain unbeaten for long, since 
the following month an advance of 
1,020 ft. was made in the adjacent 
President Steyn ventilation shaft, and here 
at the time of writing the position rests. 


Such extremely high rates of sinking 
have been made possible latterly because 


of developments in mechanical cleaning, 
provision of increased hoisting capacity 
and the use of stages with moveable 
decks. 


Where the next record will come from 
is open to debate in view of the intensive 
sinking programme now under way, but 
a favourite for the second half of this 
year is Hartebeestfontein No. 4 shaft 
where full-scale sinking is scheduled to 
begin in July. This will have a finished 
diameter of 24 ft. with a depth of 
7,500 ft. High sinking rates are made 
probable by the proposed use of very 
large—15 ton—kibbles which must speed 
up cleaning, and rope guides which will 
reduce to a minimum the number of 
bunton pockets constructed during lining 
operations. 


In the sphere of high speed tunnelling, 
a new record of 526 ft. advanced in a 
12 ft. 6 in, by 12 ft. 6 in. tunnel through 
granite in six days was claimed for the 
Tooma-Tumut diversion of the Snowy 
Mountains Hydro-Electric Scheme, 
Australia. The work was heavily mechan- 
ized and conducted by raw labour with 
little previous mining experience. A burn 
round was used with two 5 in. dia. 
reliever holes and 34 charged holes 1¢ in. 
dia. and 11 ft. 6 in. deep. This was drilled 
by six 34 in. drifters and one 54 in. drifter, 
all mounted on remotely controlled 
hydraulic booms carried on a_ semi- 
articulated rail-mounted jumbo. Cleaning 


was done by a Conway shovel. The 
labour force numbered 22 men on each 
of three shifts. 


Drilling Large Shafts 


What are claimed to be the largest 
drilled shafts in the world have recently 
been completed at the Dutch State Mine, 
Beatrix. This, the fifth state-owned Dutch 
colliery, has a _ projected maximum 
annual output of 1,800,000 tons, but the 
scheduled date for coming into full 
production has been deferred until the 
Continental coal market improves. Both 
shafts at Beatrix have been drilled using 
a modification of the Honigmann system 
to a depth of 500 m. and finished dia- 
meter of 5.6 m. This involved drilling out 
more than 20,000 cu. m. in the sinking 
of each shaft by a succession of huge 
drills of increasing diameter. (See Fig. 1). 
Drilling operations were completed early 
in 1959 and the shaft linings were floated 
into position. 


Recent experience at other Continental 
sinkings proved useful in dealing with 
the placing of the Beatrix linings and the 
process was carried through smoothly. 
Briefly, the shaft wall rings were built up 
on the surface and floated into position, 
buoyancy being given to the lining 
column by the mud flush with which the 
shaft was filled during the sinking oper- 
ation to support the shaft walls. The 


Fig. 1. Drills assembled on the platform near the shafts of the new Beatrix Mine. 
Crane in the centre carries the drills to and from the derricks 
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Air-powered Loaders and Dumpers for every 
underground requirement 


Let A ¥ ig AS Co PCO Headroom, track gauge, car size, clean-up range 


... you take all these into consideration before you 

buy loaders! That's why you should know about 

take the load the Atlas Copco range. This includes loaders and 

, ee ¥ dumpers to meet every requirement in underground 
--.In mining and contracting work and to handle all kinds of muck—abrasive, 


sticky or free-running—with equal efficiency. 


Auto-Loaders 


T2G and T2GH auto-loaders allow one man to 
carry out the complete mucking operation—loading, 
transporting ana dumping. As a result, labour 
costs are considerably reduced. Fitted with pneu- 
matic tyres, these high manoeuvrable loaders 

put up excellent performances in both 
confined spaces and wide areas. Mainten- 

ance costs are lower as the rubber tyres 

help to reduce stress on the loaders. 

The T2G dumps directly into chutes 

or ore pockets, whilst the T2GH has 

a greater dumping height allowing it 

to discharge directly on to conveyors. 


LM Loaders (rail-mounted) 

Loaders in the LM series have bucket capacities 
ranging from 4 to 21 cubic feet and clean-up ranges 
from 6’ to 12’ 5” (1.8 to 3.8 m.) without side-ploughs. 
The medium-sized model of this series is the 
LM56. Fitted with pneumatic side-swinging and 
quick-action controls, this machine is designed to 
reduce operator fatigue and increase loading 
capacity. In fact, with a bucket capacity of 7 cubic 
feet and a clean-up range of 8’ 8” (2.7m’), it has a 
loading capacity in excess of any other loader of 
comparable size! 


WRITE FOR LITERATURE 

Further information about Atlas Copco loaders 
T2GH Auto-Loader and dumpers is given in a series of leaflets and 

folders—readily available on request. Write for 

copies to your local Atlas Copco company or agent 

or to the address below. 


Sales and service in ninety countries 


With companies or agents in ninety countries, Atlas 
Copco is the world’s largest organisation specialising 
solely in compressed air equipment. Products include 


stationary and portable compressors, rock drills, 
puts compressed air to work for the world loaders, hoists, paint-spraying equipment and air tools 
of every description. Wherever you are, the inter- 
national Atlas Copco group offers expert advice on the 
selection of equipment and provides a complete after- 
sales service. 


Atlas Copco AB, Stockholm 1, Sweden 


LM56 rail-mounted loader LM250 rail-mounted loader T2G Auto-loader 
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lining at each of the shafts—a section- 
alized double walled heavy steel cylinder 
—was closed at the bottom end by a 
concrete plug to keep it floating on the 
mud flush during placement. The rate of 
lowering of the lining was controlled by 
pumping just so much water into the 
cylinder as kept its upper end flush with 
the bank level, so facilitating the addition 
of successive lining rings. 


Each ring was 3.6 m. high and after an 
outer and inner section had been added, 
the annular space between them was 
filled with concrete. The overall drilled 
diameter of each shaft was such as to 
leave a 35 cm. space between the excav- 
ation wall and the outer cylinder. This 
space was subsequently filled with 
bitumen—6,500 cu. m. of bitumen being 
used at Beatrix. The bitumen, outer steel 
tube, concrete and inner steel tube, 
together form a strong, watertight and 
slightly elastic shaft lining which is 
expected to be less liable to damage by 
ground movement than the rigid linings 
of adjacent shafts. The majority of these 
shafts in South Limberg have been sunk 
using the freezing process, as much of the 
strata is water bearing. 


Russian Shaft Boring Machine 


Designed for sinking deep vertical 
shafts 21 ft. in diameter through stable 
rock, the new type PD 1 m. Soviet shaft 
borer integrates the operations of cutting, 
loading and lining. Factory tests have 
shown this unit to be capable of penetrat- 
ing artificial ground in the form of 
cement grouted limestone boulders at a 
= which is claimed to average 1} ft./ 
I. 


Cutting is performed by two 12 ft. dia. 
cutting discs which rotate about their 
own axes and at the same time revolve 
around the axis of the shaft. Each disc 
carries 20 hard tipped cutting tools which 
scarify a dished face. The small sized 
broken rock so produced is removed from 
the face by two small bucket ladder type 
excavators revolving with the cutting 
head, These discharge on to a bucket 
elevator running ap the centre of the 
hollow axial drive shaft and itself dis- 
charging into hoppers for final removal 
from the shaft bottom in skips. Lining is 
by pre-cast, reinforced concrete panels 
placed from the sinking stage. 


The entire unit has a height of some 
50 ft. and is made integral with a four- 
deck sinking stage. It is operated by an 
eight-man crew and requires 150 to 200 
kW. of electrical power. Reports indicate 
that it is to be installed at the No. 122 
Saranskaya mine in the Karaganda coal 
basin to sink a 770 ft. shaft, where it is 
estimated that savings of 20 per cent in 
cost and 30 to 50 per cent in time will be 
effected thereby. 


Even in ideal conditions, however, it is 
doubtful whether such a machine would 
be capable of really high speeds, and its 
— precludes its employment in hard 
rocks. 


Largest Continuously Bored Tunnels 


Now being adapted to production 
mining, what is claimed as the world’s 
largest continuous tunnel-boring machine 
is being used to drive 294 ft. dia. tunnels 
through shale at the Oahe Dam, South 
Dakota. Maximum hourly rates of 


Underground Mining 


advance have reached 12 ft., 480 tons of 
broken rock being removed per hour from 
the face by conveyor belt. 


This machine, which is 55 ft. in length 
and weighs almost 200 tons, is operated 
by one man from an electrical control 
console located in a protected compart- 
ment directly behind the cutter head. Twe 
400 hp. motors are installed. Steel sup- 
port rings are placed from the machine 
a short distance behind the cutter head as 
it advances. 


Drilling Platform Elevator 


The first two drilling platform elevators 
manufactured in Sweden by the firm of 
Alimak were used in November, 1957, 
since when the Alimak method of driving 
raises has deservedly aroused interest on 
a world-wide basis. 


The equipment comprises essentially a 
working platform which may be raised or 
lowered under power by means of a rack 
and pinion arrangement along a guide 
rail secured by rock bolting to the high 
side of the raise. One man working alone 
is able to undertake all raising operations 
with comparative ease and to such effect 
that advances exceeding.6 ft. per manshift 
have been reported. Little equipment 
maintenance is required and it is estim- 
ated that a guide rail, by repeated 
recovery, should outlast at least 6,000 ft. 
of raising. 


Type BK Shaft Cleaning Apparatus 


The success of the Alimak rail guide 
system has prompted construction of 
mechanical shaft cleaning equipment 





24” Gauge with 
two I0h.p. 
Motors, and 
56 cell Battery 
having a 
capacity of 288 
ampere hours. 


5 ton BATTERY LOCOMOTIVE 
_ APPROVED TYPE (FLAMEPROOF) 
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mant drill steels. 


FOR VERTICAL DRILLING 
the BVB 23 Wagon Drill... 
This medium-heavy unit, fitted with a Bison rock 
drill, will sink holes of well over 100 feet (30 metres) 
and accommodate 15’ (4.5 metres) steel changes. 
It is ideal for use on construction sites and in 
quarries and open-cast mines. Weight: BVB23— 
1,320 Ib. (600 kg). BBC52 RFL Bison—1473 Ib. 
(67 kg.). 
the BMP Bencher .. . For fast economical drill- 
ing, this new type drill feed fitted, for instance, 
with a Lion rock drill, is intended chiefly for 
drilling with integral steels with changes of 5’ 3” 
(1.6m). One man can easily operate two of these 
feeds simultaneously. Weight: 89 Ib. (40 kg.). 


FOR DRIFTING AND TUNNELLING 
the Lion with pusher leg . .. The Lion is the 
finest high-capacity, all-round rock drill available! 
With its powerful impact and rotation, this versa- 
tile machine gives effortless one-hand control 
and is fully effective in short-hole as well as 
long-hole drilling. Weight: 

BBC 22 Lion—65 Ib. (29.4 kg.). BMT 50 Pusher leg 
—34 Ib. (15.4 kg.). 
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Lion Rock Drill with pusher leg 


A complete range of Atlas Copco rock drills 
and benching machines for every class of 
work. 

Take an Atlas Copcolightweight drill, a pneumatic 
pusher leg and a Sandvik Coromant drill steel! 
You're looking at the world’s most successful 
rock drilling combination—currently drilling about 
1,650,000,000 feet a year (502,920,000 metres). Such 
success has been made possible by the develop- 
ment and design of these units for use together, 
giving a combination perfectly balanced for 
maximum operating efficiency. 


The same is true of every type of Atlas Copco drilling combination, light, 
medium and heavy. Drills, steels and feeds are perfectly matched. The range 
includes drills for every class of work—drifting, stoping, benching and secon- 
dary drilling. There are air-blown and water-flushed machines, pneumatic 
pusher legs, chain and screw feeds, and a complete series of Sandvik Coro- 


FOR SURFACE WORK 
the RH 571-3L drill . . . A _ light, air-flushed 
machine for surface work. Its reliability, high 
penetration rate and low air-consumption make 
it an ideal drill for contracts where low cost 
footage really counts. 


WRITE FOR LITERATURE. The drills shown _ 

here are a small selection from the very large 

Atlas Copco range. This range is fully de- 
scribed in a series of leaflets and folders. / \ 
Write for copies (giving some indication Ny 
of the type of drilling in which you are interested) ~ 

to your local Atlas Copco company or agent or to the 
address below. 


Sales and Service in ninety countries. With com- 
panies or agents in ninety countries, Atlas Copco is the 
world’s largest organisation specialising solely in com- 
pressed air equipment. Products include rock drills, 
loaders, portable and stationary compressors, aif 
hoists, paint-spraying equipment and air tools of every 
description. Wherever you are, the international Atlas 
Copco group offers expert advice on the selection of 
equipment and provides a complete after sales service. 


Atlas Copco AB, Stockholm 1, Sweden 


Sitlas Copco 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 






















RH 571-3L Rock Drill 
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running on guide rails bolted directly to 
a raw shaft sidewall. Independent sus- 

nsion and operation of the apparatus 
in this way represents an important 
development likely to attract much future 
attention. 


Prototype equipment tested recently at 
the Kiruna mine has led to mention of 
| ft. advance per manshift in sinking as 
a target figure. 


DRILLING AND ROCK- 
BREAKING 


Pre-drilled Shafts and Raises 


Methods of excavating raises and 
shallow shafts by means of long blastholes 
drilled parallel to the axis of the finished 
excavation and covering its full length 
are gaining wider acceptance in Sweden. 


In the case of raises, drilling is con- 
ducted either from above or from below. 
One or more 4 in. to 6 in. holes are 
drilled centrally to act as the cut, a 6 in. 
percussive machine and 2 in. dia. exten- 
sion rods being used for the purpose. 
Blastholes 24 in. in dia. are then drilled 
around the cut using 14 in. dia. extension 
steel. The first 30 to 45 ft. of the raise is 
blasted from underneath, the remainder 
in 6 to 12 ft. lengths from above, using 
string lines through the blastholes for 
placing the charges. Raises up to 100 to 
120 ft. in length have been successfully 
excavated in this way. 


When shafts are pre-drilled from the 
collar the blastholes are filled with sand 
after completion, the sand being blown 
out over the consecutive lengths required 
for blasting. 


The greatest difficulty with this method 
lies in keeping the holes both straight and 
in correct alignment. Hole directors cast 
permanently into a concrete slab covering 
the drilling site have been found helpful 
in this connection, but even so, it is still 
necessary to survey the blastholes in order 
to be in a position to charge and blast 
them most advantageously at each step. 


For quickly and accurately determining 
the inclination and direction of drillholes, 
a new survey instrument, known as the 
Craelius Electromagnetic Dip Indicator, 
capable of use in magnetic surroundings, 
has been developed by the Swedish 
Diamond Rock Drilling Co. During the 
past few years the instrument has been 
successfully employed at several borings 
in Scandinavia. (See also page 83.) 


Basically, the new instrument is a 
pendulum, free to move in one plane, the 
orientation plane.” The pendulum, 
actuated by means of an electromagnet, 
1s part of an electrical circuit which 
includes a galvanometer, so comprising a 
signal circuit registering at the surface 
the pendulum reaction in the drill-hole. 
The strength of the current through the 
clectro-magnet compensates the effect of 
gravity changes which variations in the 
inclination of the instrument have brought 
about. Thus, by measuring the strength of 
the current through the electro-magnet 
the inclination of the instrument can be 
determined. 


The indicator, which is 24.8 mm. in 
la. 1S placed in a 34 mm. casing 
upped with a —— orientated in 
oy Plane of movement of the pendulum. 
tis lowered into the drill-hole by means 
of 6 m. rods, having three-pole contacts 
and insulated conductors inside the rods. 


Using a diopter head with a dial divided 
into degrees, the direction of the axis of 
orientation can be determined. 


It is possible to measure any angle of 
inclination and to determine its orient- 
ation for any angle greater than 5 deg. 
from the horizontal with only one 
Craelius instrument. The indicator is 
designed to be used down to a maximum 
depth of about 900 m. 


In practice it has been found that 
directional determinations at about 300 m. 
depth on repeated surveys coincide within 
2 deg. and that the dip determinations 
are made with an accuracy of + 0.1 deg. 
Both dip and direction can be determined 
instantaneously and, with observations at 
30 m. intervals, it is claimed that a full 
survey of a 300 m. hole can be made in 
less than eight hours. 


Sheathed Cores 


One hundred per cent core recovery 
from boreholes drilled in difficult con- 
ditions has been achieved by use of 
polyester sheaths. With this method— 
invented and developed by the Turriff 
Construction Corp. Ltd.—cores are taken 
directly into a transparent sheath and 
removed in this container from the core 
barrel, thus ensuring that the core is 
preserved in its original state. This is 
especially useful in soft and friable form- 
ations. Developed originally in  con- 
junction with the use of air-flush 3 and 
4 in. double tube barrels the sheaths have 
been very successful with 10 ft. core 
lengths. 


The sheathing material, a polyester 
film marketed under the trade name 
“Mylar,” is expendable, as well as being 
tough and untearable. In use the sheathing 
is merely rolled into a cylinder, placed in 
the inner tube of the core barrel and left 
to form its own dia. When extracted, 
the sheath is taped at six inch intervals, 
and the core after examination can be 
kept indefinitely, This process offers much 
when extreme accuracy is required as, 
quite apart from giving excellent core 
recovery, the use of a sheath eliminates 
any possibility of boxing fragmented 
cores incorrectly. (See also page 83.) 


Percussive Exploratory Drilling 


Costing only about one eighth as much 
as diamond core drilling, percussive 
drilling with sludge sampling has been 
adopted by several American base metal 
mines. 


At the Grandview mine, for example, 
holes to an average depth of 72 ft. are 
drilled through silicified dolomite at a 
speed averaging 89 ft./shift. This com- 
pares with 23 ft. per shift for diamond 
core drilling in the same ground. Holes 
are upward inclined where possible, but 
some down holes have been successfully 
completed. 


Sludge information to date is stated to 
have proved accurate. 


Breaking with Convention 


A revolutionary approach to hard rock 
excavation, described in a paper by 
Voropinov and Kittrich presented at the 
July Symposium on Shaft Sinking and 
Tunnelling, has aroused considerable 
interest in mining circles. The methods 
described, if capable of direct practical 
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application, would have such enormous 
effects on mining and allied industries as 
a whole that their eventual potentialities 
require immediate assessment, at no 
matter how early a stage in their 
development they appear to be at present. 


A unit is postulated in which the 
functions of rock breaking, removal of 
debris and support are integrated into a 
continuous process, in this respect being 
similar to the continuous boring machines 
presently attracting interest in soft rock 
work. The breaking function, however, is 
achieved by utilization of an entirely new 
and revolutionary process employing the 
electro-hydraulic effect discovered and 
developed over the last few years in the 
laboratory by Soviet scientists. 


In principle, this effect comprises a 
combination of intense shock waves and 
cavitation produced by high energy 
electrical discharges under water between 
an electrode and the rock specimen which 
it is required to break or penetrate. By 
suddenly discharging a condenser of one 
microfarad capacity from an_ initial 
electrical potential of 100,000 volts in this 
manner, it has been found possible to 
remove one cubic centimetre of rock. 
Repetition frequencies are extremely 
high, however, reaching 10° to 10° per 
second, which means that rock breakage 
at the fantastic rate of 100 cu. yd. per 
minute is theoretically possible. 


On this basis it is somewhat modestly 
claimed that rates of advance in tunnels 
or shafts of 14 to 3 ft. per hour are 
expected, though in the laboratory 
drilling speeds equivalent to several 
metres per minute are stated to have been 
achieved. 


Of course there must be difficulties: 
small scale experimental laboratory 
apparatus is a very far cry from a 
practical mining machine, and so far there 
is no evidence to suggest that use has 
been made of the electro-hydraulic effect 
anywhere in the field. 


No other potential competitors with 
conventional hard rock mining techniques 
have arisen during the year, although the 
position of complete supremacy enjoyed 
for so long by the compressed air 
operated percussive machine might 
appear to some to have lost just a little 
of its seeming impregnability. 


There has long been a need for an 
efficient percussive machine powered by 
electricity, and attempts to fulfil this 
requirement continue. Electrically driven 
machines of this type have been appear- 
ing on the market from time to time, but 
all suffer inevitably either from the 
disadvantage accruing from incorporation 
of a bowden type flexible drive or from 
the weight of an integral motor. Various 
ancillary equipment is sometimes also 
required. 


An interesting machine in this class 
was recently introduced by Robert Bosch 
Gruble, Germany. Weighing 65 lb. and 
delivering 1,450 blows per minute, each 
of 11 ft. Ib., this new machine requires 
1.2 kW. of electrical energy at 265 or 
120 v. and 200 c./sec. from a frequency 
converter powered from the mains or 
driven by a diesel or petrol engine. 
Air or water for flushing purposes is fed 
into the machine via a swivel made 
integral with the front head. Penetration 
capabilities will be estimated from the 
4 hp. available in the percussive 
mechanism and found small by com- 
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DO YOU KNOW 


that 


HUGH WOOD & CO. LTD. 


WERE the first to develop the oil-filled self-lubricating 
idler roller. 


WERE the first to bring out a bottom loading belt for 
underground applications ? 


WERE the first to introduce semi-troughed belts on the 
coal face ? 


WERE the first to introduce an entirely electrically 
operated system of sequence control and belt protec- 
tion? 











WERE the first, with the Huwood signalling system, 
to introduce an infallible method of stopping a conveyor 
(or haulage) at any point in its length. 





HUGH WOOD & ¢€¢oO. LTD. 


Head Office and Factories » Industrial and Export Office 
GATESHEAD-ON-TYNE, 11. ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C2 
Telegrams : Huwood, Gateshead. Teleph : Low Fell 76083 (5 lines). Telegrams : Huwood Stock, London. Telephone :.Monarch 3273 (4 lines): 
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parison with a modern machine of equal 
weight operated by compressed air. 


Hydraulically-powered machines are 
perhaps potentially more serious com- 
petitors in the sphere of percussive 
drilling, and are again under development 
after a lapse of many years. In basic 
design the early machines in this class 
were attractively simple, and if it were 
not for difficulties with pulse generators 
and non-expansible transmission pipelines 
they should have succeeded long ago. 
New engineering solutions must therefore 
be forthcoming if hydro-percussive 
machines are to succeed today, and 
developments in this field are awaited 
with the greatest interest. 


The drive towards long blasthole 
mining, which gained so much impetus 
from the ability to drill long holes 
cheaply by TC tipped extension steels, 
continues to gain momentum. Recent 
years have seen the introduction of out- 
of-the-hole percussive machines with 
cylinder bores up to 6 in. dia. for special 
applications, while both steel and rod 
design have been continually improved. 


During the past year a new 4$ in. 
drifter designed especially for longhole 
work was introduced by Joy. Known as 
the 450DR, this machine is fitted with a 
reversible vane-type air motor geared 
directly to the chuck in addition to the 
usual rifle-bar rotation. The rotary motor 
is independently controlled to act either 
as a booster to normal rotation during 
drilling or as a source of torque without 
percussion for coupling and uncoupling 
rods. Incorporation of the rotary motor is 
stated to enable longer holes to be drilled, 
to increase drilling speed, to enhance the 


life of rods, shanks and couplings and to 
improve machine reliability. 


Universal Drill Round 


Further investigations into the possibil- 
ities of parallel hole cuts are reported 
from the Stanford Research Institute, 
Menlo Park, California, where experi- 
ments have been conducted on the 
simultaneous detonation of groups of 
closely spaced parallel holes. A number 
of square and hexagonal test drill hole 
patterns were charged and fired simul- 
taneously with inverse initiation, a stab 
hole the full depth of the cut being fired 
with a 50 ms. delay. A typical result of 
such a blast was a crater 6 ft. in dia. 
at the original face, tapering to 2 ft. at 
a point 18 in. behind the original face, 
with a square or hexagonal cavity from 
that point to almost the full depth of the 
original holes. It is claimed that by 
varying the area covered by a ring cut 
any rock type can be catered for without 
altering the basic pattern in any respect. 


By conducting studies on the dynamic 
properties of various rocks, it is hoped to 
be able to evolve some _ relationship 
between certain of these properties and 
the susceptibility of a particular rock to 
breaking by a standard ring cut pattern. 
Should any such relationship emerge a 
universal round would be in sight. 


The Coromant Cut 


Advances per round of up to 13 ft. 
have been obtained with a new burn cut 
drilled with airleg machines in_ tests 
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carried out at the Bodas mine of the 
Sandvik Steel Co. Ltd. 


A feature of the Coromant cut, as it is 
now known, is the provision of free or 
relief volume in the shape of a slot 
formed by two or more overlapping 
24 in. dia. holes. Not only does this 
enable a long cut to be satisfactorily 
drilled with an airleg machine, but a slot 
is better from the blasting point of view 
than a single round hole with the same 
cross sectional area. The slot is obtained 
by fixing a fluted guide tube in the first 
relief hole drilled and allowing the drill 
bit to follow along one of the grooves in 
the tube when drilling the second hole 
alongside. 


The remaining holes in the cut are laid 
out in the form of a double spiral, each 
spiral being independent of the other and 
providing an opening capable of making 
the entire round successful. Hole spacings 
are so arranged that adequate breakage 
ensues, even in the event of every 
alternate hole having an abnormally high 
deviation or of cracks in the rock prevent- 
ing the desired blasting effect from being 
obtained in every hole. Typical hole 
patterns are shown in the diagrams. All 
holes outside the slot are charged with 
explosives at 0.2 to 0.5 lb./ft. depending 
on the ratio of slot width to burden. 
Firing must conform to a_ definite 
sequence, as indicated in the diagram, 
safety fuse or 4 sec. delay electric deton- 
ators being recommended for timing 
purposes. 


Aside from the obvious advantages of 
being able to drill a satisfactory long 
round with small rockdrills, the method 
used in drilling the slot can be applied 
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THE RIGHT MACHINE 
FOR THE JOB 


ARMOURED 
GATE FEEDER 





to drill a considerably larger relief 
yolume than could be provided in a single 
hole by a machine of practical propor- 
tions. This again makes for more reliable 
blasting and longer pulls. 


MINING METHODS 


Developed by Professor Ingvar Janelid 
and assistant G. Olsson at the Royal 
Institute of Technology, Stockholm, the 
Janol method of mining shows several 
important advantages where compared 
with conventional systems and warrants 
the closest study where conditions are 
suitable. 


The new method enables drifting and 
shaft sinking to be carried out by means 
of blastholes drilled parallel with the face 
to be broken and at right angles to the 
axis of the excavation. In this way the 
optimum blasting effect is achieved and 
an initial cut, expensive in drilled footage 
and explosives, is not required. 


An initial entry must, however, first be 
provided by conventional means. This is 
then used as a drilling gallery for the 
excavation of one or more parallel drifts 
or shafts which may be disposed radially 
with respect to the parent entry in any 
position desired (Fig. 3). Such layouts 
are used typically in stoping by room- 
and-pillar or by sublevel caving methods. 


Economies are effected only where 
pillar widths are small and particularly 
where the pillars are extracted, so that 
some of the footage drilled in the pillars 
may be used for blasting purposes. 


Practical trials at several Swedish mines 
have indicated that the Janol method can 
show an overall saving in cost of 6 per 
cent to 10 per cent where pillars are left 
intact, this saving increasing to 15 per 
cent to 20 per cent where the pillar holes 
are used. 


It is emphasized that, after completion, 
the parent excavation is used only for the 
purpose of drilling and.charging the blast 
holes, these operations being entirely 
independent of scaling and loading. 
Drilling may be performed by a simple 
multidrill rig a convenient distance in 
advance of the new face, and neither the 
drilling nor the charging up and blasting 
operations need interfere in any way with 
the loading. Long rounds can be broken, 
the length being readily adjustable to 
joading requirements. Loading is simpli- 
fied by virtue of the round not having to 
be cleaned up close to the face. 
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Fig. 2. The Coromant Cut—typical hole patterns. Fixing is by fuse or } sec. delay 
electric detonators in the sequence shown 


Explosives consumption is reduced 
with the Janol method, but on the other 
hand the charging operation is somewhat 
complicated. Drill hole footage is less 
where the width of the pillar does not 
exceed that of the parent drift, but here 
again sectional steel may be required and 
the holes must be accurately sited and 
aligned, 


It is suggested that the Janol method 
could also be used for the insertion of 
reinforcement above the roof of the 
satellite excavation, and for driving an 
underground tunnel with all the drilling 
operations being carried out from the 
surface. 


Longhole Undercutting of Caving 
Blocks 


The undercutting of caving blocks by 
means of blastholes drilled from the 
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Fig. 3. The Janol method of mining, showing typical layout of drilling gallery for 
the excavation of parallel drifts or shafts 
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scram drives is reported from the Mather 
Mine, Michigan, and exemplifies applic- 
ation of the Janol method to production 
mining. Vertical fans of 2 in. dia. holes 
are drilled through the roof of a scram 
drive retreating from an initial slot. As 
in the Janol methods just described, only 
the deeper ends of the holes are charged 
over the lengths required. Stemming is 
effected by means of 2 in. long plugs of 
loose asbestos material into which is 
driven a small conical wooden wedge. All 
holes in one fan are fired simultaneously. 
Use of this method of undercutting is 
stated to have improved the safety of 
drilling operations and improved the 
powder factor. 


Low Seam Mining 


The year 1959 saw a significant increase 
in the use of machines designed for use 
in thin coal seams. Much of the 
mechanical equipment used underground 
has, in the past, been limited in applic- 
ation to relatively thick seams, but 
gradual depletion of these seams in many 
parts of the world, together with the need 
for selective mining of high grade coals, 
has led to an intensified study of methods 
and machines requiring minimum head- 
room. Many continuous mining machines 
have been developed and successfully 
used in 24 in. seams. Most of these 
machines are broadly divisible into two 
main groups: those which bore a series of 
parallel large diameter holes into the coal 
face and utilize the scroll of the drill rod 
to carry away the cut coal, and those 
which bore shallow holes into the face 
and then sweep sideways and burst off 
the coal on the sideways sweep. 


Typical of the first type of continuous 
miner is the Compton underground auger 
CU 32. This machine is capable of pro- 
ducing 40 tons per hour in seams of 30 in. 
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Fig. 4. Joy Rotobuster mixer 


in thickness. In operation the auger 
assembly is anchored at any desired height 
from the floor and the cutting head, which 
is studded with detachable picks, is 
advanced into the solid coal. The coal cut 
out as the auger is advanced travels back 
along the scroll and is taken over by the 
integral chain conveyor. Fresh lengths of 
rods are added as necessary up to a 
maximum of 125 ft. 


If space is at a premium, auger 
sections may be stored in a continuous 
string in the immediate previously drilled 
hole. Sections are withdrawn when 
required. This system necessitates the 
alternate use of two cutting heads, but 
has the decided advantage that minimum 
time is lost between finishing one hole 
and starting the next. 


Mobility of the Compton auger driving 
unit is achieved by the use of hydraulic 
“walkers” or optional cat assemblies, and 
under normal conditions the auger is 
operated effectively with a crew of three 


miners. The machine _ is 
suitable for use in the 
pillars. 


particularly 
removal of 


At Wind Rock in Tennessee a specially 
designed 100 h.p. Salem auger is giving 
good results. With a 34 in. dia. hole, 
the auger drills an average of 100 ft. in 
one hour, penetration of a single 5 ft. 
auger section requiring two to four 
minutes depending on the hardness of the 


coal and the length of the auger string. 
At this mine the addition of an auger 
section takes just over half-a-minute. 
Sections have 4 in. square tapered shanks 
and are coupled by pins. Moving the 
auger from one hole to the next—leaving 
a 6 in. pillar—and resetting, takes some 
twenty minutes. Two men operate the 
auger and a third man drives a shuttle 
car between a surge car and the loading 
ramp. The provision of this surge car 
enables drilling to be carried on while 
the second shuttle car is hauling coal. 
The production target for the three-man 
crew is 100 tons per shift. 


In the U.S. the Joy Rotobuster Miner 
has been used in seams below 3 ft. in 
thickness. (See Fig. 4). This new con- 
tinuous mining machine is rated at 2 tons 
per minute and is adaptable to a wide 
range of mining conditions. In operation 
the 26 in. dia. mining head bores into the 
coal to a depth of 30 in. When fully 
sumped in, the entire head is swung 
sideways and so bursts away the coal in its 
path. When maximum travel has taken 
place the mining head shears upwards and 
sweeps back across the face. The head 
is capable of a 45 deg. swing to either side 
of the machine centre line and cuts 14 ft. 
to 20 ft. wide in 32 in. to 48 in. seams. The 
Rotobuster is a highly mobile machine 
and is equipped with a swinging conveyor 
jib to deliver the coal to the follow-up 
haulage medium. The fallen coal at the 
front end of the machine is swept into 
this conveyor by two low mounted loading 
chains. 


Underground Mining 


The growing use of low seam mining 
machines has brought in its train the need 
for ancillary equipment capable of use 
under these conditions. An interestin 
devclopment in this respect is the Joy 1 
S.C. shuttle car. Here the problem of 
capacity vs. wheel size has been solved 
by adding two additional wheels at the 
centre of the car and reducing the size 
of all six wheels. This lightens the load 
on all tyres and eliminates wheel wells, 
so giving the shuttle car a wide, straight- 
through conveyor. The two centre wheels 
are each powered by a 10 h.p. motor, 
reducer and chain drive. thus dispensing 
with the need for shifting transmissions, 
torque converters and differentials. The 
car is only 27 in. high with an overall 
length of 27 ft. and has a capacity of 44 
tons. To permit high speed travel over 
undulating ground the 18 S.C. is articu- 
lated at the centre of the car. 


It is axiomatic that thin seam o.m.s. 
must normally suffer in comparison to 
that attained in thicker seams, as, quite 
apart from the difficulty of utilizing bulky 
equipment in a restricted space, the 
amount of “dead work” involved per ton 
of output is broadly inversely propor- 
tional to seam height. However, the grow- 
ing use of low type mining machines of 
the type discussed is materially broaden- 
ing mining possibilities in thin seams. 


Perhaps reflecting a swing towards sim- 
plicity, during the year, Victor Products, 


Fig. 5. Victor portable coal saw 
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Fig. 6. Model of a Gilsonite vein showing the new hydraulic methods developed 


England, introduced a portable coal cut- 
ter or saw having many desirable features. 
Particularly applicable in steeply inclined 
deposits or any small mines worked with 
limited capital resources, the machine is 
simple in design and operation. Essen- 
tially it consists of a rotary drill, cutter 
bar and traversing gear. To make the cut 
in the coal a 4 in. dia. hole is first put in 
the face using a pilot reamer bit. Depth 
of this hole is normally 4 ft. 6 in. The 
cutter bar with its 60 tungsten tipped bits 
and star cutter is inserted in this hole and 
with the drill mounted on the carriage 
the cutter bar slowly traverses the length 
of face to be cut. The traversing bar is 
gry and anchored as required. (See 
ig. 5). 


Hydraulic Mining 


_ In the past few years technical publica- 
tions from many countries have indicated 
the growing practice of extracting and 
transporting coal underground by hydrau- 
lic methods. The reported results show a 
marked increase in productivity and re- 
covery—together with decreased mining 
costs—compared with conventional min- 
ing methods previously used at the same 
mines. Russia, New Zealand and China 
have all taken hydraulic mining from the 
experimental to the commercial stage and 
several countries, including Britain, 
France, Germany, Poland and Japan, are 
currently investigating the economic poss- 
ibilities of hydraulic transportation 
underground. One Russian article, review- 
ing the results of a four year full-scale 
trial of hydraulic mining, has reported 
an o.m.s. of 40 tonnes and a recovery 
of about 90 per cent. Production costs 
were reported to be about equal to those 
obtaining at adjacent strip mines. 


Concurrent with these practical tests, 
the Soviet Government has established 
Special research institutes to study the 
fundamentals of this mining method. 
Basic research has been conducted to 
develop an index of coal hardness and 
from these studies the water pressure 
and capacity necessary to burst off the 
Coal and subsequently transport it have 
been calculated. Other investigators have 
designed and developed improved nozzles, 
Monitors, special roof supports and pumps 


capable of high pressure, high quantity 
Water delivery. ' — . 


N. F. Tayapko, of the U.S.S.R., has 
derived an expression to give the mini- 
mum water pressure necessary to break 
coal hydraulically without pre-blasting. 
He has suggested the equation P = fH as 
holding good, where P is the water pres- 
sure in psi and f is a constant equal to 
50 atmospheres. H is the hardness of 
the coal according to a scale of hardness 
evolved by Prof. M. M. Protocyak. This 
scale ranges from 0.3 for soft wet soil 
to 20 for quartzite or basalt, being of the 
order of 1-3 for many coals. Tayapko’s 
equation has proved reliable in many 
field trials in Russia. 


During 1959 the U.S. Bureau of Mines 
published a literature survey of hydrau- 
lic mining and transportation methods 
(Information Circular 7887), in which it 
was revealed that the Bureau of Mines 
intends to conduct underground invest- 
igations in the U.S. This will not be the 
first underground hydraulic mining system 
to be used in the U.S. as gilsonite has 
been hydraulically mined at Bonanza. 
Utah, for more than three years. (Mining 
Journal, Feb. 28, 1958 and Jan. 22, 1960). 


Gilsonite is a solid hydrocarbon of 
brownish colour but having a black lustre 
with a conchoidal fracture, a hardness of 
2 and a specific gravity of 1.05. In 
America, it occurs in vertical fissures that 
cut the sandstone and shale beds of the 
Uintah formation in S.E. Utah. It is 
brittle at normal temperatures, softens at 
temperatures above 275 deg. F. and, 
although it will not burn in the solid 
state, its dust is highly explosive and is 
a constant hazard with dry mining 
methods. The workable portions of the 
veins in the Green River shales vary in 
depth from a few feet to 1,500 to 2,000 ft. 
and in width from a few inches to 22 ft., 
tending to narrow in accordance with 
increasing depth. 


At Bonanza, hydraulic mining is carried 
out by sinking shafts in the Gilsonite vein. 
(Fig. 6). From either side drifts are 
cut into the vein by means of high 
pressure water jets. In those veins where 
tiny cracks fracture the ore, a powerful 
jet of water at 2,000 p.s.i. is played on 
the surface of the ore from a } in. nozzle 
at the end of a car mounted boom. Each 
two-man operated mobile cutting car has 
two booms, one of which carries the high 
pressure water and the other low pressure 
water for flushing purposes. Production 
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is about 50 tons per hour for each car, 
although double this cutting rate has been 
achieved for short periods. The broken 
ore and the flushing water gravitate from 
the drift to a screen which passes the 
+} in. material to a crusher and thence 
with the —} in. material into the sump. 
From there the ore and water are pumped 
800 ft. vertically to the surface. 


Although the principal reason for the 
adoption of hydraulic mining at Bonanza 
appears to have been born of safety 
considerations, experience has shown that 
the system has the extremely desirable 
additional attribute of giving high pro- 
ductivity. It is obvious that few minerals 
lend themselves to extraction by hydraulic 
methods, but it is equally apparent that 
where practicable, hydraulic mining must 
be seriously considered as a recognized 
alternative to conventional methods. 


SAFETY AND HEALTH 

Ventilation in Continuous Mining 

Good ventilation in room-and-pillar 
working in coal has always been more 
difficult to achieve than with the longwall 
system. However, the relatively slow 
advance per shift with conventional 
mechanized equipment and methods, 
lends itself to a certain degree of safety. 
With proper supervision, the apparatus 
and methods in common use have been 
fairly satisfactory, i.e., keeping permanent 
stoppings in good condition; properly 
located check curtains in the face area; 
line brattice to course fresh air to the 
individual work places with sufficient 
volume and velocity to properly dilute 
any methane liberated from the faces and 
ribs. 


Recent technological advances in equip- 
ment and improved mining techniques 
have increased productive capacity to a 
great extent, and in so doing have 
aggravated the problem of maintaining 
adequate ventilation in headings. Con- 
tinuous mining machines, and especially 
the borer-type, virtually fill the working 
area and act as a barrier to the flow of 
air to and across the face. 


With lineal penetrations at the rate of 
200 or more feet per shift, these miners 
expose a new face every minute. This 
means, where gassy conditions exist, that 
mining must often be stopped and the 
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machine withdrawn to allow gas to be 
cleared. These interruptions seriously 
affect the production of the machine. This, 
however, is secondary to the constant 
threat of ignitions of accumulated gas 
caused by friction sparking and other 
causes. 


Work carried out in the U.S. during 
the year has clearly proved that wholesale 
reliance on brattice cloths is extremely 
dangerous and it appears that the use of 
auxiliary fans underground is regaining 
the popularity formerly held. The use of 
auxiliary fans in U.S. mines fell into dis- 
favour not because of any inherent fault 
in such auxiliary ventilators but because 


—_—» 
RETURN AIR 


of abuse in practice. Combined forcing/ 
exhaust systems are currently favoured 
with a small blower fan mounted on the 
continuous miner itself. This system is 
considered the most effective means of 
sweeping the face and adequately dilut- 
ing and removing the flammable gas. 
(See Fig. 7). 


Some of the blower fans directly 
mounted on continuous miners are 
operated continuously from the hydraulic 
circuits of the machine and a bleed is 
taken to provide the power to drive an 
hydraulic fan motor. By providing an 
additional main room exhaust fan, any 
dust raised by playing an air stream on a 
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face being mined by high speed methods 
is quickly removed from the vicinity. 


Concurrent with the field work done on 
the ventilating of high speed coal 
drivages, considerable effort has been 
devoted towards developing improved 
methane detectors. During 1959 details 
were given of several promising devices 
designed to give continuous methane 
monitoring. One of these developments 
takes the form of a sonic-type alarm, 
operation of which is based on the 
different speeds of sound through different 
gases. A further device utilizes the power 
cores of the electric cable serving the 
continuous miner to transmit a danger 
signal from the miner to the electricity 
supply source should a dangerous build- 
up of methane be detected. Attention is 
currently being concentrated on methane 
detectors to be attached to machines used 
on the face. 


Carl Zeiss recently introduced a port- 
able, gas interferometer very suitable for 
rapid determination of the methane 
content in underground atmospheres. 
Interferometry has long been used for 
quantitative gas analysis but as measuring 
accuracy is usually proportional to length, 
many of these interferometers have 
chambers a yard or more in length and, 
hence, are only suitable as laboratory 
instruments. 


The Zeiss portable interferometer has 
been used in potash mines near Stassfurt, 
as, recently, methane concentrators have 
been observed underground in this region. 
As little as 0.1 per cent methane can be 
detected with this instrument, although 
this degree of accuracy is normally not 
required in mining operations. As with 
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other underground interferometers, the 
Zeiss model is, of course, not an auto- 
matic detecting instrument but in the 
hands of a capable operator gives rapid 
and accurate methane determinations and, 
as such, is particularly suitable for the 
making of routine ventilation measure- 


ments. 


Low Friction Plywood Ducting 


Ventilation ducts 48 and 60 in. in dia. 
made of plywood are to be permanently 
installed in F.S. Saaiplaas No. 2 shaft, 
according to reports from Johannesburg. 
Metal ducting is unsuitable on account 
of the corrosive properties of the saline 
Free State ground water. 


The beech plywood ducting undergoes 
a bakelizing process which renders it 
entirely waterproof and immune to fungal 
attack. Its surface is then given a high 
gloss finish which, in conjunction with the 
type of joint used, results in an exception- 
ally low coefficient of friction. 


Roadway Profiles by Photography 


A rapid and accurate method of 
recording roadway profiles photographic- 
ally has been developed by the research 
laboratory of the Charbonnages de 
France. The so-called Photoprofil equip- 
ment consists essentially of a special light 
projector and an ordinary camera. Light 
from a standard mine cap lamp is 
projected as a thin vertical disc by means 
of a Fresnel ring made of plexiglas, 
illuminating the roadway periphery along 
the line of its intersection with the disc 
of light. In order to establish the scale of 
the recorded image, two aluminium tubes 
50 cm. in length, one horizontal and the 
other vertical, are placed in the illumin- 
ated plane and photographed at the same 
time as the profile. Area measurements 
are made later by planimeter on the desk 
of a photographic enlarger containing the 
negative. 


Lightweight Piping 


The use of aluminium alloy or light- 
weight steel alloy pipes for underground 
compressed air and water service mains is 
increasing significantly. Compared to 
standard steel piping, the principal 
advantage of the new materials lies in 
weight reduction of about 60 per cent. 
This is an appreciable benefit in under- 
ground operations as, apart from the 
facility of handling, actual installation is 
made easier in that a considerably 
reduced number of hangers are necessary. 


Initial disadvantages stemmed from the 
type of joint used, this either requiring 
surface cutting or alternatively the stock- 
ing of sets of ready-made standard 
lengths underground. Recently, however, 
portable hand- or power-operated groovers 
have been introduced which roll grooves 
into the ends of pipes cut to length on 
the spot, joints being made by means of 
Snap joint coupling assemblies or the 
bolted type of coupling. 


Fire Resistant Fluids 


Hydraulic fluids are extensively used 
underground, largely in the operation of 
Machines but also to an increasing extent 
i support systems. Flammable hydraulic 
oil is patently dangerous, and as a result 
Of investigations sponsored by the U.S. 


Bureau of Mines, an economic fire- 
resistant hydraulic fluid has been evolved. 
In a survey undertaken in view of the 
increasing use of flammable hydraulic oil 
in mines, the Bureau, between 1952 and 
1959, investigated 54 mine fires involving 
hydraulic equipment. It was established 
that about 15,000,000 gallons of hydraulic 
fluids were used underground each year 
and estimates suggested that this figure 
would double over the next decade. 


In searching for a substitute for existing 
hydraulic fluids five requirements were to 
be met. The new fluid was required to be 
non-flammable according to established 
standards; economically practicable; non- 
toxic, easily handled and entail minimum 
modification to existing hydraulic systems. 
Of the various types of fire resistant 
fluids commercially available, water-in-oil 
emulsions were considered most closely 
to fit the needs of the mining industry and 
most of the time spent studying the 
problem was on the development of such 
emulsions. 


These emulsions consist of premium 
hydraulic oils combined with emulsifying 
agents and water; the oil acts as the 
lubricant and the water creates fire 
extinguishing steam when the fluid is 
heated to ignition point. Typical oil/water 
ratio is 60/40. Exhaustive field trials have 
been undergone and overall performance 
of the oil-in-water emulsions has proved 
generally satisfactory. Commercial fluids 
are now available which may be used at 
pressures up to 2,000 p.s.i. with all 
hydraulic mining machinery. 


ELECTRONICS IN MINING 


Mining is often described, rather 
loosely, as being essentially a materials 
handling problem. There is little wrong 
with this general diagnosis except that it 
does not go far enough. It is, in large 
part, a materials handling exercise, but of 
such complexity as to preclude useful 
comparison with other industries. Thus, 
although mining may be said to have 
lagged behind other industries in the 
application of electronics, this tardiness 
has not necessarily been due to any 
failure on the part of mining engineers 
to appreciate its implications. Automatic 
control of operations in a large number 
of small, scattered working units where 
so much depends on human judgement 
poses a very different problem to that 
existing in a compact manufacturing 
plant, where both the products and the 
processes have reasonable uniformity. 


Electronic equipment has, of course, 
been employed underground for many 
years, particularly in and around shafts 
where operations are largely straight- 
forward and repetitive. However, in those 
cases, such as at the working face. where 
a balanced decision has to be made from 
time to time, there is much to be said for 
a skilled miner in preference to the 
alternative of a necessarily complicated 
assemblage of electronic equipment. 
Apart from -closed circuit television 
control and improved communication 
systems, there seems at the moment to be 
limited scope for the large-scale intro- 
duction of electronic aids in normal 
underground mining operations. It is, 
however, when circumstances are 
abnormal that electronic engineering can 
be of practical benefit and already much 
work has been done to develop electronic 
aids. In Britain a machine, the Midget 
Miner, has been developed for use in thin 
seams, incorporating a nucleonic device 
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which alerts the operator when the cutter 
loader goes off course. 


During coat getting operations low 
energy gamma-rays are emitted by a 
radioisotope mounted on the base of the 
machine near the floor. A meter, fixed in 
view of the operator, measures the 
intensity of reflection of these rays, and 
indicates variations in the thickness of 
coal left by the machine. The operator 
can assess the distance between the floor 
and the lower coal cutters and, even 
where the seam undulates slightly, can 
avoid cutting into the rock floor. 


Further possible uses of the device are 
being examined for this and other 
machines, and it is planned to obtain 
completely automatic and accurate steer- 
ing control by linking the information 
from the nucleonic probe to electro- 
hydraulic valves operating the machine’s 
steering system. 


Great care has been taken to render 
this nucleonic probe absolutely safe for 
operators and others using this device, 
which can be made harmless for dis- 
mantling and replacement, In the first 
instance a small solid radioactive source 
with a short active life is to be used, but 
other sources are being investigated with 
a view to their eventual use. 


In America, an electronic mining 
machine, developed by Joy and to be 
used by Peabody Coal Co., is designed 
for complete “push button” mining. The 
machine is intended for use in the 
extraction of those deposits which are too 
deep for economic working by normal 
strip mining methods. There are three 
major units in the new machine: 


1. A 40 ft. high mobile launching 
platform incorporating a helical ramp for 
storing 1,000 ft. of portable conveyors. 


2. A series of permanently connected 
portable chain conveyors attached to the 
rear of the mining machine and con- 
strained to follow its movement in and 
out of the excavation. 


3. A mining machine having four 
overlapping cutter heads, together with 
paddles to direct the dislodged coal on to 
an integral chain conveyor which takes 
the mineral to the first of the string of 
follow-up portable conveyors. 


The machine is to be operated remotely 
by a man sited in the control station on 
the launching platform. Sensing devices 
will report the progress of the mining 
machine to the operator via electrical 
signals shown on an oscilloscope screen 
in the control station. This will be true 
automatic mining and roof supports and 
ventilation will be unnecessary, although 
presumably these facilities will have to be 
available in the event of a breakdown of 
the system or a heavy rock fall. Either of 
these occurrences will require the help of 
mining personnel. In normal circum- 
stances adequate intervening pillars will 
enable the roof to stand unsupported. 


It is expected that the electronic miner 
will be able to drive a heading 10 ft. wide 
and 4 ft. high at some 3 ft./min. up to 
a maximum length of 1,000 ft. This rate 
of advance corresponds to a production 
of 4.5 tons per minute. 


UNDERGROUND HAULAGE 
The development of the underground 


diesel locomotive since the war has 
resulted in this type superseding other 
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forms of mine locomotives in many parts 
of the world, but a recent development 
in electric traction engine design promises 
to re-stimulate competition between diesel 
and electric locomotives. This improve- 
ment in design is the concept of Dr. H. 
E. J. Symes, former electrical engineer 
with New Consolidated Goldfields, and 
his patent differential drive avoids many 
of the problems associated with heavy 
traction motors. Prototype units were 
operated under arduous working con- 
ditions in South African gold mines and 
production of a large range of sizes has 
subsequently started in Hunslet’s factories 
in the Union. 


Basically the Symes patent differential 
drive consists of two compound wound 
dc. machines coupled to the two input 
shafts of the differential gearbox. The 
output from the differential cage is 
coupled to the locomotive road wheels, 
and when the machines are running at 
the same speed in opposite directions, the 
locomotive is stationary. The two 
machines are connected in parallel across 
the supply, whilst their shunt fields are in 
series. When placing the locomotive in 
service, the two d.c. machines are started 
as compound motors under light load 
conditions and run up to the same idling 
speed, The locomotive is then ready for 
work. 


Drawbar Dynamometer 


A hydraulic drawbar dynamometer, 
designed to operate under both com- 
pression and tension with no loss of 
accuracy. has been developed at the 
NCB. Central Engineering Establish- 
ment. It is a compact instrument which 
operates a 6 in. dia. gauge; the range of 
the instrument can be easily changed. 
Basically the dynamometer consists of a 
hydraulic capsule so arranged between 
two thrust plates that it is compressed by 
the plates when the instrument is 
subjected to either tension or compression. 


This pressure in the capsule is then 
transmitted to an indicator such as a 
Bourdon gauge. 


Most drawbar dynamometers operating 
on the hydraulic principle suffer from 
repeatability inaccuracies. The C.E.E. 
instrument, which has been designed and 
developed for the testing of mine cars 
and underground locomotives, has an 
accuracy in repeatability limited only by 
the accuracy of the gauge. It indicates 
compression or tension with equal 
efficacy. 


Conveyor Haulage 


One of the criticisms levelled at con- 
veyor belt haulage is the inherent 
inability of the system to cushion the 
effect of stoppages, there being no 
storage capacity to act as a buffer between 
the face and the shaft. The use of large 
excavated storage bunkers brings attend- 
ant difficulties and, indeed, if coal is 
being conveyed such bunkers are often 
undesirable in that some degradation is 
inevitable. 


It is in such circumstances that the use 
of bunker conveyors is finding approval. 
These are essentially slow moving, wide 
chain conveyors installed alongside the 
main conveyor at the loading station and 
extending inbye for some considerable 
distance. (See Fig. 8). The side plates 
of the bunker are normally 4-6 ft. deep 
and the chain conveyor running along the 
bottom of the bunker is several feet wide. 
A bunker conveyor 4 ft. deep, 6 ft. wide 
and 30 yd. long has a storage capacity of 
some 50 tons of coal, and with a chain 
speed of 7.5 ft. per minute gives a 
regulated discharge of 240 tons per hour. 
Although a capacity of 50 tons may not 
seem large when considering an output 
of 240 tons per hour, experience has 
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shown that it is the small duration 
stoppages which account for the greatest 
proportion of lost production on main 
conveyor systems. If, however, larger 
storage capacity is required this is easily 
given by increasing the length of the 
bunker conveyor or, exceptionally, by 
increasing its other dimensions. 


A moveable plough situated across the 
carrying strand of the main conveyor 
diverts the load sideways into the bunker 
conveyor. This plough is moved along the 
length of the main belt so as to ensure 
a constant depth of material in the 
bunker, thus enabling the chain conveyor 
to discharge at a regulated constant rate 
into the mine cars or skip pockets. Thus, 
in addition to providing flexibility to a 
conveyor belt system by giving storage 
capacity, the bunker conveyor also levels 
the peaks and troughs of delivery. With 
the plough right at the discharge end of 
the main conveyor, the bunker, whether 
full or not, can be by-passed. Although 
adding cost to a conveyor system, 
considered in the context of overall cost, 
the added expense of a bunker conveyor 
may well be repaid by the benefits con- 
sequent upon its use. 


One of the recent developments in belt 
conveyor haulage is the trend towards 
rope conveyor structures. With conveyors 
of this type wire ropes suspended at 
intervals along each side of the belt serve 
to support the belt idler sets, so largely 
dispensing with the need for rigid side 
frames. This makes for greatly reduced 
weight of conveyor equipment and 
greatly facilitates storage and transport. 


With the increasing use of belt con- 
veyors to transport both minerals and men, 
it is often desirable to have provision to 
drive the conveyor at various speeds. This 
is very easily achieved when air motors 
are used, but as most conveyors are 


Fig. 8. Huwood Suspended F.T. section in a Northumberland mine 
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Underground or Surface 
Nyy, Whatever the Load 


Left: CABLE BELT rope driven conveyor. Length 
7,500 feet, Lift 220 feet, 42 in. Belt at 350 ft./min. 
handling 600 tons/hour of R.O.M. Coal. 


Photograph by permission of the National Coal Board, 
East Midlands Division, Bestwood Colliery. 


Right: CABLE BELT rope driven conveyor. 
Length 7,260 feet, Lift 300 feet, 24 in. Belt at 200 
feet/minute, handling 200 tons/hour of chalk. 


Photograph by permission of the Associated Portland Cement 
Manufacturing Company Limited. 


thousands of trouble-free tons with 


CABLE BELT 


ROPE DRIVEN 


CONVEYORS 


Already installed and to be installed in Great Britain, Canada, 


France, South Africa, Australia, Japan and the Belgian Congo. 


ne TO 
CABLE BELT LTD., 
LONGMAN INDUSTRIAL ESTATE, 
INVERNESS, SCOTLAND 


Telephone: Inverness 2761-2 Telegrams: Cablebelt, Inverness 
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driven by squirrel cage induction motors, 
speed control is usually effected by suit- 
ably designed gear units. There are dis- 
advantages of shift gears: decrease of 
speed increases output torque and with 
many designs speed change cannot be 
made during operation of the conveyor. 


In an endeavour to combine the 
economy of electrical drive and easy 
speed control Demag have developed 
their ABV gear drive. This consists essen- 
tially of normal planetary gearing, but 
having the sun pinion and the planet 
carrier driven by individual controlled 
electrical motors. These may be operated 
separately or simultaneously. With both 
motors operating in the same direction, 
their contribution to the speed on the out- 
put shaft is additive. With the pinion 
motor switched for rotation in the 
opposite direction to the planet carrier 
motor, the speed of the output shaft is 
proportionately diminished. Thus a range 
of four operating speeds is available and 
a great advantage of the arrangement is 
that speed variation is achieved by steps. 
Starting currents are considerably reduced 
by this division of motor output and in 
consequence it is seldom necessary to use 
a fluid coupling. 


The range of speeds possible is a 
function of the individual motor outputs. 
If, for example, the output of the two 
motors is in the ratio 1:3 and the trans- 
mission ratio is selected accordingly, stop- 
ping one or other of the motors will give 
speeds 3 or 1 depending on whether the 
smaller or the larger motor is switched 
off. If both motors are switched to run 
in the same direction speed 4 is achieved 
and if in opposition, speed 2 is given. 
Thus with constant torque on the output 
shaft the speed variation is 1.2.3.4. It is, 
of course, possible to use two identical 
driving motors in which case only two 
speeds are possible. 


Other designs of simple two-speed 
conveyors have been widely used in the 
past, but the advantage of a continuous 
four-speed drive such as outlined makes 
this system applicable to a wider range 
of operating conditions. 


A novel idea for the “in situ” lagging 
or bonding of conveyor driving drums 


was introduced during the past year by 
the General Splice Corp., Conn. In this 
process, drums are lagged without 
removal from the driving head by cold 
bonding a neoprene sheet of the desired 
thickness to the drum. No screws or 
external fastenings are required and the 
bond has an adhesive strength of 
3,700 p.s.i. This system has undoubted 
advantages where a change in operating 
conditions calls for an easily effected 
increase in the T;/T, tension ratio, or 
where existing lagging has worn. 


Auxiliary Haulage 


One of the limitations of modern high 
speed mining is often the time lost in 
emptying shuttle cars on to the main 
haulage system, The extremely rapid 
discharge rate of high capacity shuttle 
cars is frequently too much for the 
receiving haulage unit, particularly if this 
be a conveyor, and this results in a 
throttling back of the car load. To 
eliminate spillage at change points and 
yet enable shuttle cars to discharge at 
maximum rate, Columbus-McKinnon, 
N.Y., have recently developed their 
Ratio-Feeder. This is a chain flight con- 
veyor employing two converging chains. 
At the receiving, or shuttle car end, the 
feeder is three times wider than at the 
discharge end, or throat, and the sides of 
the feeder are sloped towards the throat. 
The hopper can easily store the full 
shuttle car load and discharge it uni- 
formly on to the receiving haulage 
system. (Fig. 9). 


HOISTING 


What is claimed to be the world’s 
largest mine hoist was recently delivered 
to the Soviet Union by the manufacturers, 
ASEA, Sweden. Intended for a double 
hoist system, the winder has a loading 
capacity of 50 tons per skip. The empty 
skips weigh 40 tons and the drum 49 tons. 
Drum diameter 14 ft. has been kept low 
by the decision to use eight ropes. Initially 
the winder is to hoist from a depth of 
3,000 ft., but provision has been made to 
ultimately wind from 4,000 ft. The 


Fig. 9. The ratio-feeder 
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9,000 h.p. initially required is supplied by 
four separate motors and via double 
reduction gears these will drive the hoist 
at the designed 33 ft. per second. Fully 
automatic winding has been provided for 
and ASEA has manufactured all measur- 
ing pockets and ancillary equipment. 


In deep shafts the problem of maintain- 
ing absolute alignment of cage floor and 
decking level can cause considerable 
difficulty. Rope stretch can be compens- 
ated by appropriate corrective measures 
by the winding engineman, but inching the 
cage during loading and _ discharge 
operations is not a completely satisfactory 
remedy. Not only is inching wasteful of 
time but it is also too dependent on the 
human element. Hinged loading platforms 
have proved satisfactory on many 
occasions but do not offer a solution in 
the case of deep winds with heavy pay 
loads. 


It is under these circumstances that the 
floating loading-platform designed by 
Mr. R. Blair, consulting mechanical 
engineer of Anglo-American Corp., finds 
useful application. The floating platform 
at the loading level underground is 
supported by a vertical hydraulic ram. In 
its normal position the platform is at the 
highest point of its travel; i.e. the plat- 
form floor is coincident with the cage 
floor at that point where the descending 
cage has just come to rest. Projecting into 
the shaft from the end of the floating 
platform are two control levers. When 
the full car enters the cage, any stretch 
in the rope will cause the cage to descend 
and this movement is communicated to 
the platform control levers. Movement of 
these levers actuates a valve which by- 
passes some of the fluid in the loading 
platform hydraulic system. Thus the plat- 
form descends uniformly with the descent 
of the cage. 


It will be readily apparent that this 
system of maintaining alignment is 
equally applicable in the case of discharg- 
ing a load from the cage. Movement of 
the cage in any direction in the vertical 
plane must be reflected in an appropriate 
movement of the projecting control 
levers and a consequent raising or 
lowering of the floating platform. In 
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THE Armstrong Airbreaker is the most modern T 
and versatile method of preparing coal with ae = 
either the longwall or pillar and stall system of 
mining. It produces a high percentage of large 
coal with a corresponding reduction in fines, A R M S T R O N G 
greatly reduces the hazard of firedamp ignition 
and is not subject to the restrictions of the 
Coal Mines (Explosives) Order. It is simple to use, 
produces no toxic or disagreeable fumes and can A i 7s # K« a A K FE R 
be operated at a cost which compares favourably 
with any other method of coal blasting. 


The Armstrong Airbreaker system consists OPERATIONAL ADVANTAGES 
essentially of a steel shell which is placed in a Increased large coal — less fines. 


: : X Simple to operate — only one shell and supply of nails or slugs 
shot-hole, and charged with high pressure com needed by each operator. 


pressed air through a flexible pipe line on the face Speed - no statutory limitation on number of shots or rate of 
from an air compressor sited outbye. The air firing - no delays through gas testing. 


, é ‘ F i i ds etc., to be carried. 
is admitted to the shell by opening a shooting valve i a re ene ae a, A 

in the line and is discharged at a predetermined 

pressure— between 7,000 and 10,000 p.s.ii—by the SAFETY FACTOR 

rupture of a shear pin or shear disc. This very Safe from the danger of ignition gas. 


rapid build up of pressure at the back of the shot- No electric firing mechaniom. 
Not open to the abuse to which explosives are prone. 
hole bursts the coal away from 
eo Complete absence of fumes or smell. 
the face and lays it in the No fear of misfires or “‘fizzers.” 
cutter track. No dangerous materials to get into consumers’ coal, 


EN DIVISION OF OLIN MATHIESON LTD., 17/18 OLD BOND STREET, LONDON, W.1. Tele. HYDe Pork 3666 
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practice, the loading platform will have 
the number of decks corresponding to the 
number of cage decks, and a length 
dependent on the overall length of the 
cars which are to be loaded into the 


cage. 


SUPPORT 


A cheap and reliable method of visually 
indicating rock bolt load is now being 
marketed in the U.S. at a cost of less than 


Fig. 10. B.R.D.’s Polar hydraulic prop 
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Fig. 11. Hardypick forepoling equipment 


7 c. a bolt. This tension indicator is 
simply a high grade steel helical spring 
washer, which is fitted over the protrud- 
ing bolt end prior to tightening the nut. 
The indicating washer so far used requires 
some 6,500 Ib. load to close and, if the 
bolt subsequently loosens, the re-opening 
of the washer not only provides visual 
warning but also maintains a tightening 
effect between the locking nut and the 
bearing plate. 


Several test installations have been 
made and many more are scheduled. At 
Mather Mine 400 indicating washers were 
used and a visual check on 70 bolts made 
three weeks after installation. This re- 
vealed that 20 washers had partially 
opened, indicative of bolt loosening. 
These bolts, when tested in situ, gave a 
torque reading of 20 to 100 lb. ft. Torque 
on those bolts having a closed spring 
washer ranged from 103 to 170 Ib. ft. 
Quite apart from indicating bolt efficacy 
during the working life of the rock bolt, 
the tension washers serve as an effective 
means of ensuring the correct installation 
torque. The miner need only know that 
for effective installations the appropriate 
washer must be closed. 


Shown publicly for the first time in 
the U.S. at the 1959 Cleveland Coal Show 
were hydraulic support systems specifi- 
cally designed for room-and-pillar min- 
ing. These new developments, the 
Dowty canopy and the Rodjo shield, 
represent an attempt by manufacturers to 
expand the field of application of hydrau- 
lic supports.. At the moment only an 
insignificant number of these supports 
are used away from longwall faces, but 
the success of hydraulic systems in col- 
lieries is leading to a more universal 
awareness of their benefits. Hydraulic 
props are in extensive use in S. African 
gold mines, notably Vlakfontein and Bly- 
vooruitzicht, and are reported to have 
proved successful under arduous blasting 
conditions. 


One recent development in the design 
of hydraulic props has much to com- 
mend it. This is the introduction of a 
prop having all valves and controls 
situated in a standard removable head 
unit. This can easily be replaced on 
the spot underground, and the quick 
change head cuts service time at the 
face to three minutes. These B.R.D. 
Polar props are manufactured in a wide 
range of sizes: the smallest is 20 in. 
closed and 26 in. extended, and the 
largest 71 in. closed and 96 in. extended: 
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setting load is 7 tons and the props are 
designed to yield at 20 tons. (Fig. 10) 


Hardypick Ltd. have developed a use- 
ful piece of equipment for forepoling. 
Essentially this is a three-rod drill powered 
by flexible drive from a mobile driving 
unit. (See Fig. 11). The drill rods are 
bridled together and are used to make a 
slot up to 6 ft. deep in the top of a coal 
seam next to the roof. This slot extends 
15 in. beyond the web of coal to be 
undercut and into it is inserted a steel 
bar some 12 in. longer than the depth of 
the slot. Since the face end of this 
horizontal bar is supported by solid coal 
and the projecting end is held by a prop, 
as soon as the cutter has passed the roof 
is in effect supported prior to coal extrac- 
tion being started. This system should 
do much towards minimizing initial roof 
lowering and so give improved working 
conditions. Forepoling slots can be made 
at any desired level and the flexible drive 
and mobility of the equipment make it 
applicable to a wide variety of mining 
conditions. 


Sealing by Gel. 


A new method of sealing underground 
water-bearing formations using a poly- 
meric water gel has proved successful in 
a mined cavern for butane storage, and 
in vertical mine shafts. These initial uses 
by the mining industry point to further 
applications. 


The gel, marketed by Halliburton Oil 
Well Cementing Co. under the name, 
Hydro-Lok “PWG,” seals by penetrating 
the capillaries of a water- bearing form- 
ation and having an initial viscosity almost 
as low as that of water, readily enters 
into the formation. 


Sun Oil Co., U.S., while excavating a 
butane storage cavern in granite at Marcus 
Hook refinery, encountered water from 
two fault zones and seepage from many 
small fissures. Research suggested that 
the polymeric water gel might be use- 
fully applied to overcome the water 
problem. The gel and a special resin 
cement were used for the treatments, the 
cement being employed as a_ bulking 
agent when spaces were large enough to 
require filling prior to sealing. The two 
materials were mixed in batches within 
the cavern, 306 ft. below the surface. 
Holes 6 ft. to 32 ft. deep were drilled to 
intersect the water-bearing fissures and 
packers were then set in the holes, and 
the water control agents squeezed in and 
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Wickman Coal and Stone drills 
tipped with Wimet cemented carbide are 


available in a number of grades to suit 
varying ground conditions. The advice of 
Wickman Mining engineers is available at 


all times. 
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MINING DIVISION, BOTTRILL STREET, NUNEATON, WARWICKS 


Telephone Nuneaton 4141 





held under pressure. Injection pressures 
ranged from 400 to 1,200 Ib. p.s.i. Setting 
time of the gel was adjusted to vary from 
eight minutes to one hour. 


After 33 working days, more than 95 
per cent of the water seepage had been 
stopped. This reduced the intrusion to 
a measured rate of less than 0.5 gals. 
per min. Some 600 treatments were 
made, varying from 3 gals. to 800 gals. 
each. A total of 7,946 gals. of gel and 
736 gals. of resin cement were consumed. 


An interesting application of polymeric 
gel was reported at Fairport Harbour 
Mine, where two large shafts were sunk 
through a sandstone formation produc- 
ing large quantities of gas at 700 p.s.i. 
Several gel treatments corrected this con- 
dition and greatly facilitated the sinking 
of the shafts. 


Assessment of Ground Competence 
from Drill Core Data 


A useful new method of assessing the 
degree of support likely to be required 
in underground excavations has been de- 
vised by Dr. A. W. Ruff of Cananea 
Consolidated Copper Co., Mexico, work- 
ing in conjunction with Professor L. W. 
Parkinson, head of the department of 
mining engineering at the Colorado 
School of Mines. The method depends 
upon examination of EX diamond drill 
cores in order to determine at various 
depths the modulus of rupture and per- 
centage of unbroken core over 3 in. long. 


Basic data are obtained by driving along 
the axes of several holes and correlating 
the type of ground support found to be 


necessary with the factors just mentioned. 
By plotting measured values of modulus 
of rupture in p.s.i. as ordinates and per- 
centage of core over 3 in. long as absissa, 
at the same time noting the ground sup- 
port required, a diagram may be con- 
structed which may be later used to 
predict support requirements from 
examination of drill cores obtained else- 
where in the area. 


It is suggested that a particular assess- 
ment diagram would only apply to ground 
in the same area as that from which the 
basis data was secured and that for other 
mining districts fresh basic data would 
be required. It would similarly only hold 
good for openings having the same cross 
section as those from which the basic 
support information was obtained, since 
large openings consistently require more 
support than small ones. 


At Cananea the method of assessing 
ground competence just described has 
been applied with notable success in the 
siting of haulageways, support require- 
ments having been reduced to a minimum. 
Other suggested applications include pre- 
diction of the smallest undercut area re- 
quired to initiate caving, and calculation 
of the maximum overall slope angle of 
the sidewalls in open pit mining. 


“Injekto” Rock Bolt Grouting 


The grouting of rock bolts into upward- 
ly-inclined holes is facilitated in the 
“Injekto” method by use of a specially 
designed spring steel grout retainer, which 
effectively retains the grout in the bore- 
hole at all stages in the operation. For 
bolts grouted over part of their length 
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only, the retainer may be located at any 
desired depth by means of a special tool. 
Grout is injected by means of a simple 
hand-operated graduated tube and 
plunger. A typical result is represented 
diagrammatically. 


Sound Retaining Walls in Hydraulic 
Filling 


At Broken Hill, Australia, stope fill 
retaining walls made from the hydrau- 
lically placed sand fill itself have replaced 
the burlap-covered timber barricades or 
timber supported wire netting frames 
formerly used. Retaining walls 8 to 9 ft. 
in height have been successfully built 
in 1 ft. increments of height and with a 
batter of 55 to 60 deg. Fill placement 
costs are stated to have been appreciably 
reduced by this means. 


BLASTING 


The use of high pressure air as a means 
of blasting coal has increased over the 
past few years. As described in the 
Mining Journal Annual Review 1957, the 
process entails the charging with com- 
pressed air of a steel shell placed within 
a shot hole. A recent development is the 
introduction of a sequence valve designed 
by Airdox-Cardox Products Co., which 
sequentially feeds air at 10,000 p.s.i. to a 
series of shells in adjacent shot holes. This 
eliminates the need for the shot firer to 
make repeated trips to the working face 
when firing a round of shots. The 
sequence valve is mounted on a self- 
propelled car, powered by batteries, and 
the permanent air line from the com- 
pressor is coupled to this car by flexible 
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equipment for use in collieries and 
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cutters - drills - water infusion equipment 
hydraulic and pneumatic valves, couplings and fittings 
and now in production 


The Siskol Electro-hydraulic Cutter 
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MINE CARS 


Most Distington cars are made by flow production 
methods which include the extensive use of jigs; their 
components are therefore interchangeable; re-assembly 
of the cars is straightforward after they have been 
exported in ‘knocked down’ form. Cars required in small 
quantities are built individually. 

Distington Engineering Company’s staff responsible for 
the design of light railway vehicles, make the best 
compromises between the saving of weight on the one 
hand and stiffness, strength and low maintenance 
expenditure on the other. M.T.K. medium tensile, 
corrosion and abrasion-resisting steel is frequently used 
for making Distington mine car bodies. This steel offers 
a saving in weight or a gain in strength compared with 
ordinary mild steel. 


DISTINGTON ENGINEERING COMPANY LIMITED - WORKINGTON - CUMBERLAND - ENGLAND 


AUTOMATIC DROP-BOTTOM 


GRANBY TYPE CAR 
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high pressure tubing. New light weight 
Airdox shells have been developed having 
a special discharge head which does not 
require shear strips, thus saving the time 
formerly spent in renewing these after 
each shell had been fired. Using the new 
multiple firing system has resulted in a 
50 per cent saving in shotfiring labour 
costs at one Illinois mine. At this mine, 
shots are fired with the control valve car 
sited 25 ft. back from the face and the 
shells are fired in sequence at intervals 
of up to 15 seconds. 


Although the risk of igniting firedamp 
when shotfiring is very slight, work to 
develop even safer explosives continues. 
British research workers have developed 
a mew ultra safe explosive, Nobel’s 
explosive No. 1235. The safety of this 
explosive is of an exceptionally high 
order and many underground trials have 
shown it to be a practical mining 
explosive. It is weaker than normal high 
explosives and in consequence when 
blasting rock and hard coal, larger 
quantities and more shot holes may be 
required. In easier blasting conditions, it 
has been found that the use of No. 1235 
necessitates about 10 per cent more 
explosive than Eq.S. (Equivalent to 
Sheathed) when using the same number 
of shot holes. Quite apart from the over- 
riding safety considerations, the slower, 
heaving action of this new explosive 
should do much towards increasing the 
size of coal produced by blasting—this 
being a very important feature at the 
present time. 


In Germany, ultra-safe ion-exchange 
explosives have been used underground. 
Such explosives only detonate completely 
when fired under ideal confining con- 
ditions, ie. no breaks in shot hole. 


Although giving increased safety, certain 
ion-exchange explosives have had only 
qualified success underground. 


Smooth Blasting 


In order to obtain even, undamaged 
contours to excavations made by the use 
of high explosives, a technique known as 
smooth blasting has been developed in 
Sweden. Applied to underground mining, 
this new technique will lead to important 
reductions in the volume of any lining 
materials required, and to obvious savings 
in unlined shafts and roadways used for 
ventilation purposes. 


Briefly, the technique of smooth blast- 
ing involves careful selection of a suitable 
hole spacing/hole burden ratio for the 
contour holes, use of charges of the 
correct strength occupying a_ correct 
proportion of the drill hole volume, near- 
instantaneous detonation, and a com- 
pletely free face to which to break. 


Scale model blasting in plexiglass, as 
well as practical blasting experience, has 
shown the ratio of hole spacing to hole 
burden to be an all-important factor in 
controlling the finished profile of an 
excavation. For smooth contours, hole 
spacing should be equal to or less than 
0.8 of the burden placed on the holes. 
Where extremely close profile control is 
required, and at sharp radius corners, one 
or more uncharged holes may be drilled 
between the charged ones along the line 
of the intended profile. 


For smooth blasting purposes, specially 
prepared small diameter ({ in.) cartridges 
of an explosive known as “gurite” are 
now available from Nitroglycerin AB, 
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Stockholm. The cartridges are coupled 
end to end by means of cardboard sleeves 
until the desired length of charge is 
obtained. No tamping is undertaken, 
charge concentrates being determined by 
cartridge size alone. Alternatively, charges 
for smooth blasting can be made from 
ordinary 1 in. dia. explosives by cutting 
each cartridge in half lengthwise and 
taping the pieces on to a wooden rod of 
semi-circular cross section, leaving a 
space of 2 to 4 in. between pieces. 


When detonating contouring charges, 
as small a time spread as practicable 
should be obtained. The time interval 
between detonation of adjacent holes 
should not be allowed to exceed 100 ms., 
otherwise cut off and unused explosives 
in the muckpile will result. 


In most rocks good results are obtained 
by using gunite or the equivalent in holes 
spaced 24 in. apart with a burden of 
30 in., fired by short delay detonators of 
the lowest feasible interval number. 


Drawpoint Blasting Facilitated 


Specially designed plastic tubes are 
reported to have improved the safety and 
ease of blasting drawpoint hang-ups 
below caving areas at the Creighton mine, 
Ontario. Explosive packed in suitably 
shaped cartons is placed by sectional 
loading sticks working inside a light 
rectangular tube made extensible in 10 ft. 
and 20 ft. sections. Both tube and loading 
sticks are made of a plastic known as 
uscolite. 


Using this apparatus no labour need 
ever enter a drawpoint raise and ready 
access to high hangups is assured. 


FOR RELIABLE SUPPORT -SPECIFY SKINNINGROVE 
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We have been manufacturing the best 
quality Steel Arches and Props for over 
25 years. If you have any problems con- 
nected with colliery or tunnel supports, 
please write to us for a copy of ““Under- 
ground Roof Supports’ which gives you 
full details and specifications of our 


We welcome enquiries from overseas. 


KINNINGROVE tor SERVICE 


Skinningrove Iron Co. Ltd. P.O. Box No. |. Saltburn, Yorkshire Tel.: Loftus 212 


products. 
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Pneumatic Charging Apparatus Re- 
designed 

Greatly improved safety and ease of 
operation are the main features of a 
redesigned version of the long blasthole 
pneumatic charging apparatus available 
from Nitroglycerin AB, Sweden. The 
earlier design was described in these pages 
several years ago, since when it has seen 
jong and almost unblemished service in 
Swedish and Norwegian mines despite 
early doubts over its safety margins. 


Compared with rod tamping, pneumatic 
loading in many cases permits 20 to 40 
per cent more explosives to be placed in 
a given hole volume, thereby reducing 
drilling requirements. The apparatus is 
particularly suitable for loading long 
blastholes and drill holes underwater. 


Atomic Blasting 


The Second Plowshare Symposium on 
the Industrial and Scientific uses for 
Nuclear Explosives, sponsored by the 
American A.E.C., was apparently imbued 
with more enthusiasm than fact. 
Research work in this field continues to 
suffer greatly from lack of both experi- 
mental evidence and support from 
industry, which continues to view sug- 
gested nuclear blasting projects with 
understandable apprehension. 


Nevertheless some interesting inform- 
ation came to light. Doubts over radio- 
active contamination are not so serious 
as they have been, partly on account of 
the progress made towards “clean” 
nuclear explosives, and partly as a result 
of leaching tests on the radioactive pro- 
ducts of underground explosives. Interest 


in the in situ leaching of low grade 
copper ores will be somewhat quickened 
by this news. Many assumptions, how- 
ever, have still to be made in assessing 
the probable effect of exploding a nuclear 
device in rock types other than the 
volcanic stuff used in all tests so far, and 
for this reason it would appear somewhat 
premature to engage in long range cost 
comparisons with conventional methods 
of mining. It has been suggested, however, 
that low grade underground deposits 
assaying 0.5 per cent copper could be 
profitably worked by jin situ nuclear 
breaking followed by acid leaching. 


It was reported that for mining 
operations a nuclear device could be 
designed to fit inside a 36 in. dia. bore 
hole. The device would be contained in 
a steel cylinder 7 to 14 ft. in length and 
weighing from one to four tons. The 
estimated cost is of the same order as 
conventional high explosive at around 
£175,000 per 1,000 tons of TNT 
equivalent, but emplacement costs are 
extremely low. 


Excavation of a harbour by nuclear 
blasting on the N.W. coast of Alaska is 
reported as being a project favoured by 
Dr. Edward Teller of the Livermore 
laboratory. Five simultaneous shots 
would be required to complete the entire 
excavation at a cost for earth removal of 
approximately 14d. per cu. yd. 


REDUCING MAINTENANCE 
COSTS 


The process known as flame priming 
has been developed by the Lindo Co., as 
a simple, speedy and inexpensive method 
of preparing a metal surface for painting, 


Underground Mining 


at the same time improving the quality 
and life of the paint coating. It involves 
the application of high velocity, high 
temperature oxy-acetylene flame from 
specially constructed blowpipe heads 
embodying multiple flame points at 8 in. 
spacing. Heating a metal surface in this 
way reduces rust to loosely bonded 
powders that can be readily brushed 
away and by virtue of differential expan- 
sion all scale not intimately bonded with 
the surface is forcibly removed. Paint is 
then applied to the warm surface, so 
producing a durable finish. Gas consumed 
averages 13 cu. ft. each of oxygen and 
acetylene per 100 sq. ft. of surface 
treated. 


The process has been used with 
impressive results both underground and 
on surface at Sigma Mines (Quebec) Ltd. 
to reduce maintenance and improve 
effectiveness of paint protection on skips 
and cages, pipelines, air receivers, fans 
and metal fire doors. 


Increasing use of stainless steels under- 
ground in the Sudbury area of Ontario 
is resulting in greatly increased service 
from an impressive number of applica- 
tions. These include large diameter pipes 
for handling the acid mine drainage 
water. The rubber-lined steel pipes 
formerly used for this purpose were more 
expensive and had a life of three to five 
years, whereas their stainless counterparts 
have proved entirely resistant to corrosion 
to date. Ladder rungs made from mild 
steel had a life of one to three years while 
the stainless equivalent will last an 
estimated 20 years. Other applications 
include shaft guide securing bolts, fan 
blades, pumps, bell pull ropes and cage 
counterweight ropes. 





Telephone : 





a 


JOHN WOOD & SONS 
WIGAN 





Specialists in the manufacture of 


WINDERS: Single Drum, Double Drum, Multi-Rope and Mobile. 
HAULAGES: Single Drum, Main and Tail and Endless Rope. 
VENTILATING FANS: Axial Flow and Radial Flow. 

Headgear Pulleys, Tub Creepers, Tipplers and General Castings. 





Wigan 2855 (2 lines). 


Send us your enquiries with the utmost confidence and the 


knowledge that they will receive the attention of experts 


Telegrams: 


LIMITED 


‘*Haulage, Wigan.’’ 
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Openecast Mining 


By D. SUTTON, B.Sc., A.R.S.M., A.M.I.M.M. 


ONTINUED development of more 
efficient, larger and better designed 
open pit equipment of all kinds is 
assisting a world-wide trend to- 
wards surface mining and extension in 
depth of existing open pit operations. 
New sources of mineral wealth have been 
discovered and specialized methods of 
working devised for their economic ex- 
ploitation. The potentialities of atomic 
blasting continue to attract attention. 


Removal of Overburden 


In the field of overburden removal the 
past year has seen interesting develop- 
ments in a sustained drive towards in- 
creased capacity in the largest stripping 
units. 


Bucket wheel excavators are finding in- 
creased application where the digging is 
comparatively easy, unrivalled as they are 
in their capacity for handling large ton- 
nages at low cost. They also offer the 
highest output per unit of capital cost, 
and maintenance charges are modest by 
comparison with other types of excavator. 


A redesigned bucket wheel excavator 
with the enormous capacity of over 15,000 
cu. yd./hour is reported to be under con- 
struction in Germany: 10,000 cu. yd. 
units have pveen available for some time 
an¢ world-wide use of smaller sizes con- 
tinues to expand. 


As digging becomes more _ difficult, 
bucket wheels give way progressively to 
draglines and power shovels. In the last 
of these a spectacular size increase has 
come with the construction by Bucyrus- 
Erie of a stripping shovel with a 115 
cu. yd. dipper. Expected to be in opera- 


tion in 1962, this new excavator will 
weigh 7,000 tons and have 12,200 h.p. 
installed. 


The past year has also seen the intro- 
duction of an impressive array of new 
tractors, tractor-excavators and wheel 
scrapers. Equipment of conventional 
design has shown a trend towards in- 
creased power and speed with hydraulic 
control superseding cable operation 
generally. 


Of more interest than significance at 
this stage was the demonstration by Allis 
Chalmers in America of a 20 h.p. tractor 
developing 3,000 lb. drawbar pull 
powered entirely by fuel cells. Conver- 
sion of chemical to electrical energy in 
fue! cells is a highly efficient process and 
the fuel is in the convenient form of a 
mixture of gases, chiefly propane. 


Haulage 


Rail haulage is applied to best ad- 
vantage in extensive, uniform, shallow 
deposits, and under such conditions is 
difficult to better as regards costs of 
labour, power and maintenance. In deep 
pits, however, these cost advantages are 
offset to some extent by the long haulage 
distances imposed on account of the 
necessity of keeping gradients below a 
maximum of only 3 per cent. 


Most of the world’s large open pit 
mines are laid out around rail haulage 
systems which are extended as mining 
proceeds in depth. The Kennecott 
Copper Corp., for example, in order to 
extend the future application of its rail 
system, is driving an 18.000 ft. tunnel 
through one wall of the Bingham pit, 


Stripping shovel under con- 

struction by Bucyrus-Erie for 

the Peabody Coal Co., St. Louis, 
U.S.A. 


while at Chuquicamata the Anaconda Co. 
has installed heavier, 1,750 h.p. diesel 
electric locomotives designed to operate 
on gradients of 3 per cent. Track-laying 
is iacilitated wherever possible by 
mechanical handling. 


In climates where extreme cold may be 
encountered for periods of several months 
at a time, and where ore has to stand in 
rail cars on surface, difficulties with the 
discharge of frozen ore may seriously 
handicap production or lead to an appre- 
ciable increase in cost per ton delivered 
to stockpile or treatment plant. Methods 
of dealing with this problem in the past 
have included use of anti-freeze oils or 
solutions, thawing by steam lances and 
gas- or oil-fired torches. Over the past 
few years, however application of “black” 
heat (infra-red radiation) has supplanted 
these methods in several cases, thereby 
speeding up the thawing process, eliminat- 
ing damage to rail cars by excessive heat- 
ing. and so leading to an appreciable 
overall reduction in transport costs. The 
radiant heat is generated by passing 
natural gas, manufactured gas or cleaned 
coke-oven gas through a_ perforated 
ceramic mat in which combustion takes 
place 


Haulage in rubber-tyred trucks has 
advantages in flexibility combined with 
ability to operate on gradients of 8 to 12 
per cent. Operating and maintenance 
costs on rubber-tyred vehicles, however, 
are high, this being due in part to the 
number of men required: initial expend- 
iture on equipment, roads, repair shops 
and stores is also considerable. Neverthe- 
less, the rubber-tyred truck has become 
firmly established as a versatile haulage 
unit and here again there is a marked 
trend towards increasing size with several 
American manufacturers considering 
demands for 80- to 100-ton side and 
bottom dump trucks, It will be surprising 
if more use is not made in such units 
ot the electric wheel traction device, pre- 
viously described in these pages, in view 
of the mounting difficulties with mechan- 
ical transmission systems as power re- 
quirements soar into the 1,000 h.p. range. 


Already the Anaconda Co. in Butte, 
Montana, is reported to have taken de- 
livery of a truck equipped with four 400 
h.p. electric wheels for use in the Berkeley 
open pit. In normal service this truck 
will operate from trolley wires, though a 
small diesel-electric generator is fitted to 
provide convenient mobility away from 
the trolley wire system. 


A new truck for use on the Mesabi 
Range will be equipped with four electric 
wheels fully powered from an integral 
diesel-electric generator 


At the present time, diesel-electric 
trucks in the 50-ton class are about 20 
per cent more expensive in first cost than 
their diesel-torque converter counterparts, 
though this cost difference might well be 
the other way round for units of double 
the capacity. Operating costs are likely 
to favour diesel-electric operation, savings 
arising principally from increased ton- 
nages and reduced maintenance. For the 
more permanent installations, trolley 
wire electric trucks are expected to show 
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The Hallmark of quality 
and workmanship 


The HALCO symbol is the mark of 
consistently high quality and 
workmanship, famous throughout 
the world. We shall be pleased 
if you will write for full 

details of : 


HALCO-STENUICK ROCK DRILLING MACHINES 


* Mark | - Mark Il - Mark Ill - Model V“Minor” . 


HALCO Tungsten-Carbide Tipped 


¢ Drill Steels 

¢ Detachable Bits soutlFax T00 
¢ Goal Borer Bits lOWRAm 
* Coal Cutter Picks ramet 
¢ Masons’ Tools 


¢ Stone Planing Tools 





HALCO Tungsten-Carbide Inserts for 


Mining: & Quarrying purposes 
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additional savings in power and main- 
tenance costs. and in view of still higher 
performances manpower requirements 
will be further decreased. 


Replacement of diesel engines by elec- 
tric motors in otherwise conventional 
trucks is reported from a South Cali- 
fornian limestone mine where the elec- 
trically-powered vehicles are showing use- 
ful savings. Maintenance costs are lower 
on account of absence of brake, clutch 
and gear problems, and higher perform- 
ance figures have resulted in lower labour 
costs per ton. Unexpected advantages 
have taken the form of a reduction in tyre 
wear and greater ability on the part of 
the electrically-powered trucks to main- 
tain traction on muddy surfaces. 


Many re-designed trucks of more usual 
type and size have appeared during the 
year, the emphasis being on manoeuvr- 
ability. speed, load/dead weight ratio, 
road clearance and braking ability. 


Reduced maintenance costs are claimed 
for trucks fitted with the Le Tourneau- 
Westinghouse  “Hydrair” suspension 
system in which leaf springs are replaced 
by nitrogen-filled cylinders. Compensation 
for off-centre loading on trucks fitted with 
this type of suspensiagn is stated to be 
automatic. 


Truck bodies made of high tensile steel 
alloy or of aluminium are finding favour 
in view of their low weight advantage. 
Reports on Canada’s first all-aluminium 
heavy duty truck body indicate that the 
aluminium body will prove as robust as 
steel bodies while allowing a 30 per cent 
increase in the pay load of a 15 cu. yd. 
vehicle. Parts made from aluminium 
Plate are only half the weight of their 
steel equivalents. 


A 225 h.p. regenerative gas turbine is 
to be installed in a 32-ton truck by INCO 
for service in open pit ore haulage in the 
Sudbury district of Ontario. Volume for 
volume, the turbine is more than twice as 
powerful as a piston engine and produces 
70 per cent more power per unit of weight. 
Its negligible oil consumption and multi- 
uel capabilities are stated to make it 
extremely economical to operate, a 
further asset being that optimum fuel 
€conomy is realized at full throttle. 


A successful and relatively inexpensive 
formula for the surfacing of haulage 
toads was reported from the open pit 
Operations at Weed Heights, Nevada, 
Where a chemical by-product in wood 


Pulp taking, known as ammonium lignin 
sulphonate, has been used for road base 
Stabilization. The first stage in the sur- 
acing operations consisted of the spread- 


The Acrow Jet 
dredger with 
spray jets and 
suction pipe in 
foreground 


ing of a 2 in. layer of overburden allu- 
vium on top of a thoroughly compacted 
foundation and mixing with a 10 per cent 
solution of ALS at the rate of 14 galls./ 
sq. yd. This was then compacted by a 
pneumatic roller and opened to truck 
traffic for several days. At the end of 
this time the road surface was smoothed. 
dampened with ALS solution and rolled 
by pneumatic roller until a hard, smooth 
surface was developed. Subsequently, 
the surface was wetted with water and 
sealed with high viscosity seal coat bitu- 
men emulsion applied at the rate of 0.04 
galls./sq. yd. After the emulsion had 
set it was covered with a 4 in. layer of 
sand and the road opened to traffic. Ex- 
cess sand was swept away as the final 
operation. 


Three miles of main haulage roadway 
40 ft. wide and sealed 36 ft. wide have 
beer surfaced in this way to date at an 
inclusive cost of about £1,400 per mile. 
Omission of the ALS treatment reduces 
the cost to about £500 per mile and still 
results in a satisfactory road surface in 
places. A medium curing bitumen of 
fairly high viscosity has been used in 
place of the emulsion seal in one section, 
but requires further treatment for a good 
permanent seal to be obtained. 


Advantages accruing from the sealing 
of haulage roads include reduction in tyre 
wear, fuel consumption, road maintenance 
and dust. 


Where appreciable vertical lifts are 
involved, truck haulage to incline skip- 
wavs is being more widety adopted. The 
initial cost of such a system is relatively 


Atlas Copco BBC 
43 drifter at work 
in a quarry. In the 
application des- 
cribed, a special 
rotation mechan- 
ism is provided, 
giving consider- 
ably increased 
torque 


Opencast Mining 


high but operating and maintenance 
charges are moderate. Since skipways 
can be used on slopes of up to 45 deg., 
and since pit walls are seldom steeper 
than this, installation is relatively simple. 
Extension in depth is also without diffi- 
culty and the system lends itself admir- 
ablv to multiple bench loading. 


Haulage by belt conveyor from open 
pit operations is still considered in special 
cases only. The system works well on 
gradients of up to 30 per cent. While 
initial costs are relatively high, both 
operating and maintenance costs per ton- 
mile are low where high load factors can 
be maintained. Disadvantages arise from 
requirements for small-sized material, pro- 
tection from blast damage, and for some 
form of shuttle haulage feed system. 


Where the topography permits and the 
material is suitable, excavation and trans- 
port by hydraulic means often shows the 
lowest cost per ton delivered to treatment 
plant, storage or disposal area. 


Fnhanced by the recent development of 
new devices, the potentialities of suction 
dredging are attracting increased atten- 
tion. In this country, Acrow Ltd. have 
demonstrated a multi-nozzle water jetting 
head used in conjunction with a water 
venturi pumping system, while Fenfolds 
Ltd. have developed a rotating picked- 
disc cutting head. In Canada, Lake 
Asbestos, Quebec, have used a 7 ft. dia. 
toothed auger head and a submerged 20 x 
36 in. jaw crusher in the 30 in. dia. suction 
line to reduce boulders to minus 18 in. 
Using submerged pumps, suction dredging 
is practicable at very great depths. 


Drilling 


The overali trend towards rotary air- 
flush drilling, increased application of 
down-the-hole percussive units and of 
versatile remotely-controlled wagon drills 
continues unchanged. 


An interesting percussive drill rig with 
a 54 ft. feed embodying the features of a 
motorized Banka drill has been employed 
recently in Sweden for drilling blast holes 
through considerable depths of clay and 
glacial drift into underlying rock forma- 
tions. 


The rock drill is an Atlas Copco BBC 
43 drifter with a special rotation mechan- 
ism giving considerably increased torque. 


4 
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Photograph by courtesy of James Miller (Partners) Limited. [7] 


A perfect. Brake Lining Combination by TOP-D0¢ 


Heavy duty vehicles call for brakes you can depend on. TOP- 
DOG linings, PT 34 and PT 38, have proved their worth where 
maximum performance is called for. 


Certain applications require a combination of the two materials 
being fitted on the same brake shoe. This blending of PT 34 
medium friction and PT 38 high friction gives excellent non-fade 


braking performance at high temperature plus a much longer 
working life. 


The TOP-DOG range of brake and clutch linings has been 
developed to suit the varying requirements of all types of 
heavy duty vehicles. We shall be glad to recommend the 


correct quality for your particular purpose and our catalogue 
will be sent on request. 


; SUPPLY DEPOTS: 
i Bristol + London - Leeds 
Birmingham - Sheffield 
(ma) Chester + Manchester 
Aberdeen - Swansea 
Glasgow - Newcastle 
Leicester - 


and agents 


BRAKE & CLUTCH LININGS © ~””" 





HUBERT H. P. TRIST & CO. LTD., “TOP-DOG” WORKS, BRISLINGTON, BRISTOL 4. Telephone : 77093/4/5 
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This device rotates both a drill pipe and 
a string of 14 in. rods running through 
the pipe. The annular cutting head of 
the drill pipe is set with a number of TC 
teeth and the drill rods terminate in a 
) in. X-bit. Percussive energy is trans- 
mitted both to the pipe and to the drill 
string Pipe and rods are sunk together 
through loose overburden assisted by 
powerful air flushing. When the pipe has 
penetrated 6 in. into bedrock it is un- 
coupled from the machine and the hole 
continued to its finished depth by per- 
cussive drilling in the usual manner. The 
drill rods are then withdrawn leaving the 
pipe as a casing through the overburden 
which would otherwise cave. Before the 
hole is charged, an inexpensive plastic 
pipe is fed down inside the steel casing 
until it grips the bore of the hole in bed- 
rock, after which the steel casing may be 
safely withdrawn. 


Used originally in a canal excavation 
proiect, it is suggested that the method 
could be usefully employed to bore 
through a soilcap in order to determine 
the bedrock contour and with pipe of 
larger diameter to obtain soil samples 
after the true style of the Banka Drill. 


Extensive use is made of hydraulics in 
a new down-the-hole drill introduced re- 
cently by the Reich Drill division of the 
Consolidated Pneumatic Tool Co. Ltd. 
Known as model 155, the new machine is 
capable of drilling 44 to 5 in. dia. holes 
to depths of 250 ft. Hydraulic power is 
utilized not only for driving the drill rod 
rotation motor but also for such duties 
as providing the necessary thrust for the 
rod string, positioning the drilling mast, 
hoisting the rod string, propelling the car- 
riage around the drilling site and driving 
the dust extraction unit. The hydraulic 
system is powered by a diesel engine 
directly connected to a pump mounted 
on the drill carriage, the compressed air 
required for operation of the down-the- 
hole percussive element and for hole 
flushing being provided by a separate 
source, requirements being some 365 
cfm. at 100 p.s.i. 


Blasting 


In several countries overseas, the past 
few years have seen the almost exclusive 
adoption of ammonium nitrate-fuel oil 
blasting with cost reductions to as little 
as 25 per cent of the former figures using 
explosives based on nitroglycerine. The 
smallest size of hole for successful use of 
AN explosives is now accepted as around 
Jin dia., though tests have indicated that 
with powdered rather than granulated AN 
this size may be considerably reduced. 
Successful mudcapping with AN has also 
been reported recently. 


Surveying 


As a means of providing periodic maps 
of large opencast mines as accurately and 
cheaply as possible with a minimum of 
interruption to the mining operation, 
Photograminetry apears to be finding 
favour. Photogrammetric methods may 
be employed from the air or on the 
ground or may be a combination of both. 


In Germany, both aerial and terrestial 
Photogrammetry have been used for 
many years irs several of the brown coal 
Mines, though nowadays aerial photo- 
graphy is used almost exclusively. These 
methods have also been used in Czecho- 
Slovakia, Hungary and Turkey. 


In the Rhine opencast lignite mines 
near Roddergrube, where the daily output 
of 85,000 tonnes involves the removal of 
some 262,00@ cu. yd. of overburden, 
photogrammetric methods combined with 
electronic computation have been used 
for periodic surveys. Aerial photographs 
are taken from a height of 3,000 ft. and 
plotting is done with high precision by 
Zeiss stereoplanigraph operated by mem- 
bers of the regular mine staff. Numerical 
profile data obtained directly from the 
planigraph are registered on punched 
cards and translated into terms of 
volumes by Remington Rand computors. 


In the U.S., the Kennecott Copper 
Corp. is using photogrammetry for 
periodically surveying the 972-acre open 
pit mine at Bingham Canyon, Utah. Some 
of the advantages claimed by Kennecott 
for this method over usual ground survey 
methods are that the maps are more 
up-to-date, since they take about four 
weeks to prepare instead of five to six 
months: cost savings are considerable, 
and the volumes of ore and waste re- 
moved within a definite period can be 
accurately determined. 


Offshore Mining 


Sulphur mining seven miles offshore 
in the Gulf of Mexico has been attracting 
attention on account of the entirely novel 
and self-contained nature of the project. 
The sulphur will be mined from some 
2.200 ft. below the floor of the Gulf at a 
point where the water has an average 
depth of about 50 ft. Steel and timber 
platforms have been erected for the pur- 
pose raised 60 ft. above the water on 
hollow steel piles. Extraction is to be by 
the well-known Frasch process, using sea- 
water at 325 deg. F. for melting the sul- 
phur and air at 1,000 p.s.i. for lifting it to 
the surface. A tower-mounted plant with a 
capacity of 5,000,000 galls. per day of hot 
sea water and 2,500 c.f.m. of high pressure 
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The C.P. 155 Reich Drill, introduced by 
the Reich Division of the Consolidated 
Pneumatic Tool Co. Ltd. 


air will be supplied with energy in the 
form of natural gas from a nearby well. 
Molten sulpbur will be pumped to shore 
through an insulated submarine pipeline 
and thence will be taken by insulated 
barges to the Port Sulphur freezing vats. 


Submarine Ores 


During the year 1958, an I.G.Y. ex- 
pedition charted vast underwater deposits 
of manganese-bearing rocks, or nodules, 
off the south-eastern coast of the U.S. 
and on the Pacific floor between S. 
America and Tahiti. Mr. John L. Mero, 
a graduate research engineer at the Uni- 
versity of California, has stated that the 
nodules range in size from small pebbles 
near the coast to 5 ft. boulders in mid- 
ocean, being generally from one to 6 in. 
in diameter and averaging 20 per cent 
manganese, with isolated values as high 
as 45 per cent. On the basis of his 
samples, Mr. Mero considers that the ore 
would yield no less than 40,000,000,000 
tons of manganese and 1,000,000,000 tons 
each of nickel, copper and cobalt. 


Feasible methods of mining these 
deposits from depths of up to 20,000 ft. 
include special application of the suction 
dredging and drag bucket dredging prin- 
ciples. Preliminary calculations indicate 
that mining costs for drag bucket dredg- 
ing would be in the region of £2 per ton 
at 5,000 ft. and rather less with suction 
dredging. Costs would increase by about 
£0.05 per ton for each additional 1,000 ft. 
of depth, which places mining operations 
within the realms of economic feasibility 
also. Commercial ventures in submarine 
mining, however, are hardly likely to be 
embarked upon until further investigation 
of the deposits has been undertaken. 
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For 


heavy-duty 


excavation work 


be guided by examples of proved installations 


R-B excavators for mines, quarries and heavy-duty construction work are well known 
throughout the world for their ability to set high performance standards on the toughest 
jobs and for their long term dependability. 


In the cement industry it is most important that there should be a steady uninterrupted flow of 
limestone rock from face to crusher. This quarry at Gaurain-Ramecroix, Belgium, is highly 
mechanised and the loading unit has to be thoroughly reliable so as not to impede operations in the 
cement plant—therefore the choice was the 110-RB electric quarry shovel. 


110-RB 4} cubic yard shovel or dragline—electric or diesel-electric—standard shovel or high-lift— 
standard or long, wide caterpillar mounting. 

Modern front-end that features exclusive two-section boom, tubular dipper handle and twin dual 
hoist. Boom design provides great strength for tough digging yet without excess weight. 


Ward-Leonard eléctric control speeds acceleration and deceleration for high-speed co-ordinated operation 
and provides extra torque when needed, Powerful main machinery and easy control for favourable 
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EXCAVATOR SPECIALISTS, LINCOLN 
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nt NORTON-HARTY 


ENGINEERING CO. LTD., TIPTON, STAFFS 


Established 1903 


Phone: Tipton i277 (3 lines) Grams : “ Heapstead,” Tipton 


ONE OF SEVERAL LARGE COAL PREPARATION PLANTS RECENTLY COMPLETED 
FOR THE NATIONAL COAL BOARD 


COAL CLEANING AND HANDLING PLANTS of the most 

efficient type including COAL WASHERIES of any capacity designed 

to clean RUN-OF-MINE COAL arranged with BREAKING PLANT, 

MIDDLINGS RETREATMENT, WATER CLARIFICATION and 
SLURRY CLEANING if required. 
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Coal Preparation 


By W. R. CHAPMAN, Ph.D., M.I.Min.E., F.Inst.F. 


able improvement in_ technical 

knowledge nor in the art of coal 
preparation, may nevertheless prove to 
have been a significant one. Piling stocks 
of coal in all countries of the Western 
World have shown that the coal consumer 
is no longer avid for coal with scant 
regard for quality. During the decade to 
1957 coal was scarce; the producer was 
doing a public service in recovering all 
the combustible matter he could from 
the run-of-mine material and one of the 
most persistent and exacting demands on 
the supplier of coal preparation plant 
was the avoidance of coal losses, even in 
the finest sizes. Money was spent on 
quantitative yield often with prejudice to 
quality, for if all the combustible material 
was to be recovered as saleable, a lot of 
incombustible matter—in the form of 
middling—was of necessity recovered 
with it and sold with it. 


HE year 1959, though not dis- 
tinguished by any especially not- 


Now the emphasis has changed. Coal 
is likely for some time to be in surplus 
supply. The consumer, instead of being 
content (even though not satisfied) with 
what he had been able to get, can now 
specify what he will take. He welcomed 
the prospect, a few years ago, of nuclear 
energy, seeing in it a new cheap altern- 
ative to coal which would compel the 
coal producer to seek markets and, in 
cultivating them, to better his produce. 
Although this prospect has become a 
little less imminent, his hopes became 
sustained, and have indeed been stimu- 
lated, by the availability of oil, also now 
in oversupply, and by the determined 
salesmanship of the oil marketing com- 
panies. 


To meet this new situation the 
coal producer is being forced to put 
quality before quantity, to put the con- 
venience of his customer before the mere 
measure of his requirements. In 1959, 
his market research, generally long over- 
due, convinced him that the change in 
market attitude is going to be a perm- 
anent one; and the easier, indeed in many 
cases the only, way for him to meet it 
is by a revision of his own attitude and 
policy in relation to coal preparation. 


This is not to say that the coal pro- 
ducer has in any way failed in the past 
in his obligations in the preparation of 
his product. On the contrary. since 1947, 
the National Coal Board has installed or 
reconstructed in round figures a total of 
250 preparation plants and has spent 
about £100,000,00 thereon. Its policy on 
coal preparation has been bold in its 
breadth and has strained the capacity of 
plant suppliers. Only three years ago the 
Board conducted an extensive survey to 
see whether it might be possible to re- 
Cover small quantities of coal lost in 
Washery discards; it has striven by all 
means to meet the demands upon it. 


What has happened is that the nature 
of the demand has changed; higher qual- 
ity and above all consistent quality is now 
the prime consideration. Convenience 
In use, comparable as far as circumstances 
oe with that of the piped fuels, is the 


The present slackening in the demand 
for coal may well prove temporary, for 
increases in the standards of living re- 
quire steady increases in the consumption 
of energy, but, for the time being, all 
the major producers of coal in Western 
Europe find themselves with many pre- 
paration plants not ideal for adaptation 
to the shift of market requirements. And 
they find themselves, too, with mining 
operations designed for quantity produc- 
tion at low cost which prejudice the 
preparation of their coal to new quality 
standards; for trunk conveying under- 
ground and skip winding result in the 
very irregular mixing of seams, which 
may within themselves differ widely in 
cleaning characteristics, and the adoption 
of mechanical methods of mining has 
resulted in an increase in the proportion 
of the smaller and finer sizes (the most 
difficult and costly to clean), and in the 
quantity of 1efuse therewith included. 


PREPARATION OF SMALL AND 
FINE COAL 


Small Coal 


The jig with a false bed of feldspar (or 
equivalent material) has now firmly estab- 
lished itself as superior to the jig with 
a natural bed for the washing of small 
coal, but the year 1959 witnessed an in- 
crease in the challenge offered by the 
cyclone washer for coal below + in. 


The cyclone washer effects a specific 
gravity separation by using a dense- 
medium as separating agent, the dense 
medium preferentially consisting of a 
suspension of magnetite in water. Its 
efficiency is high, better perhaps than that 
of the jig, but it does not entirely obviate 
the defect of the jig, namely, that 
separation at low densities is difficult; 
for the effective density of separation in 
the cyclone washer is, in fact, materially 
greater than that of the medium, and 
low medium densities are not easy to 
— with magnetite as the medium 
solid. 


Both types of washer, jigs with a feld- 
spar bed, and cyclone washers, offer far 
better cleaning than was attainable some 
years ago, but the most persistent con- 
sumer demand has been, not for greater 
efficiency of the washing process, but for 
far greater consistency in the composition 
and quality of the Washed Smalls (below 
1 or 4 in.) offered. 


The increasing proportion of fines 
(below 4mm.) in colliery outputs has 
resulted in overloading the fines section 
of many coal cleaning plants, even 
though the plant as a whole is being 
supplied with coal at, or below its normal 
or nominal capacity. The overload causes 
irregular operation and variations in the 
proportion of fine and coarse sizes in the 
total. The fines may carry 25 per cent 
of moisture and if their proportion is 
excessive, or if mixing is_ irregular, 
serious handling difficulties arise. The 
problems haye been met energetically in 
one of several ways. 


1. In preparing an industrial Washed 
Smalls, a portion of the fines is now fre- 
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quenty extracted from the washery 
feed by dry screening, the screened fines 
being sold for pulverized fuel firing. Dry 
screening at }in. or 1/16in. is not effi- 
cient, but it is sufficient to relieve the 
load on the fines treatment plant and to 
reduce the moisture content of the final 
product 


2. When washing coking coal, the 
removal of dry fines is not generally per- 
missible and the fines must be retained 
in the feed to the washery and cleansed 
by froth flotation. Their high proportion 
increases the average moisture content of 
the coking mixture and to eliminate as 
much water as possible the practice of 
centrifuging has shown a great increase. 
There has also been a demand for ex- 
tensions to froth flotation plants. 


3. Better proportioning of fine and 
coarse sizes has been secured by more 
careful control and by running excess 
fines in the washery water circuit to waste. 
More mechanical mixers have been in- 
stalled and a new vertical type designed 
by the National Coal Board has proved 
particularly efficient. 


4. Handleability of Washed Smalls 
has also been increased by oiling during 
loading to wagons or to ships’ holds. 
Wide application of this practice has been 
deferred but only for non-technical 
reasons, such as the possible risk of fire 
at sea and dangers to health. Oiling is 
very effective with high-rank coals, but 
confers little benefit to the handling of 
low-rank (high volatile) coals. 


Dry Screening 


Fines removal has usually been accom- 
plished in Great Britain by high-speed 
vibrating screens, but, in Germany, a new 
screen, the Umbra, has proved very effi- 
cient for the purpose. It has long been 
the practice in Germany, where the coals 
are rather friable, to remove fines by 
rotating-disc de-dusters, but there has 
been a recent preference for de-dusters of 
the pulsating type. 


De-watering 


In centrifuging, the year 1959 has shown 
a definite trend towards the use of 
machines with a vibrating instead of a 
fixed basket, and a number of installations 
of the Humboldt and Siebtechnik types, 
already well established in Germany, are 
being made in other European countries 
and in U.S.A. Marked success in de- 
watering flotation froth has been achieved 
in tests at Rossington Colliery on the 
Hozhy centrifuge also manufactured in 
Germany by Krupp. The froth, without 
any preliminary filtration (an important 
point to notice), has been de-watered to 
approximately 12 per cent moisture, but 
whether it will be possible to reach such 
high centrifugal effects, and therefore 
such low moisture contents, in machines 
of larger diameter, remains for investiga- 
tion. 


Even lower moisture contents than 12 
per cent in frothed fines have been 
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Fig. 1. 


obtaincd at the Coal Research Establish- 
ment of the National Coal Board using 
a C.R.E. “Shape” extrusion press, the 
product being not only dry but in aggre- 
gated form. In order to feed the press the 
froth must undergo a preliminary filtra- 
tion. The development of a prototype 
machine has been studied for comparison 
with other methods of removing water 
and, though the cost may be high, there 
is compensation in the high quality of 
the product. 


Thermal Drying 


The problem of making washed fine 
coal freely handleable is only partially 
solved by existing methods of mechanical 
de-watering, and thermal drying, which 
has always been considered as most un- 
welcome in the mining industry of Great 
Britain, is now seen to have attractions. 
If the fine coal is dry enough there is no 
reason to limit its proportion, and wast- 
age, or disposal at low prices, can be 
avoided. The National*Coal Board has 
decided to install several thermal dryers 
and considerable development in this field 
appears to be likely. Flash dryers (e.g. 
Bittner) are well established, but much 
attention is being given to fluidized-bed 
dryers since they use lower gas velocities 
and present a less severe problem in the 
removal of entrained dust. 


Froth Flotation 


during 
CRE. 


An important development 
1959 was the introduction of the 
multi-stage conditioner. Flotation of 
low-rank coals is more difficult than that 
of high-rank coals. much larger reagent 
dosages being required to secure an 
fconomic yield. By applying a high 
degree of ‘shear during conditioning it 
has been found that the long-chain mole- 
cules in paraffinic oils can be more 
teadily spread over the coal surfaces, so 
that lower quantities of cheap reagents 
can be effectively employed. This is 
done in the new type of conditioner, 
Which has been in commercial operation 
at Chisnal Hall Colliery for over a year. 
“ll capacity has been doubled and 


losses of coal in tailings has been much 
reduced, 


eee presses, introduced some years 
me fer the de-watering of tailings, have 
OW become standard equipment in froth 


Tailings filter press unit at Herrington Colliery 


flotation plants, but much work has been 
done to use ordinary vacuum filters in 
their place. If the tailings are coarse, 
the problem is not difficult and it is 
hoped that the use of polyelectrolyte 
flocculating agents may be of great 
assistance with tailings of less tractable 
character. An example of a tailings 
filter press unit recently installed by 
Unifloc in a Norton Harty washery at 
Herrington Colliery is illustrated in the 
design below. 


PREPARATION OF LARGE 
COAL 


In recent years, jig washers of the 
Baum type have frequently been used 
to wash coal in mixed sizes below 4 or 
even 6 in. without pre-crushing, but the 
emphasis on quality has swung opinion 
firmly in favour of dense-medium 
washers of the float-and-sink type for all 
large coal, indeed for all coal above 1 
or 4 in. size. 


Magnetite is still the preferred medium 
solid, but it is easier to obtain low 


Fig. 2. Diagrammatic view of the Leebar 
bath 


Coal Preparation 


separating gravities (and hence lower 
ash contents) when using crushed shale 
or froth flotation tailings and there are 
signs of a return to favour of these 
materials. 


The Chance washer, using sand as 
medium material, has commonly been 
regarded as unsuitable for separation 
below about 1.4 S.G., but this is too 
high to meet the demand for better and 
more consistent house coal. Recent ex- 
periments at Mansfield Colliery have 
enabled the separating gravity to be re- 
duced to a figure in the neighbourhood 
of 1.35, and this is a noteworthy achieve- 
ment. 


Of dense-medium washers, drum types, 
or separators using wheels for the dis- 
charge of the sinks, are increasing in 
favour on the Continent, especially in 
Germany, but the three latest designs to 
be introduced in Great Britain—the 
Daniels by Unifloc, the Leebar by Head 
Wrightson Colliery Engineering and a 
new three-product type by Simon Carves 
—employ neither wheels nor drums. 
Practically al! manufacturers now make 
separators capable of cleaning lumps up 
to 24 in. in size. 


The Leebar bath shown diagrammatically 

in Fig. 2 combines the advantages of the 
Barvoys deep bath with those of the 
D.S.M. shallow bath and is a good ex- 
ample of modern trends in design of 
dense-medium separating vessels for the 
preparation of large coal. 


The dieselization and electrification of 
railways will eventually cause a severe 
contraction in the market for large coal, 
but the first effect has been on the market 
for briquettes. When large coal was in 
short supply briquettes offered an accept- 
able alternative but they are no longer 
attractive in a free market. Thus the final 
and complete electrification of the 
Southern Region of British Railways dur- 
ing 1959 left the Kent coalfield with an 
apparent surplus of large coal, but it was 
soon found to be more profitable to trans- 
fer the redundant supply for use in the 
Western Region in place of railways bri- 
quettes which were being manufactured in 


South Wales. 
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BTR announce the availability of a 

complete range of conveyor belts 

with performance markedly superior 

to heavier constructions employing + 

highest quality cotton duck. The AN) 

nylon-wefted fabrics incorporated 

in Nypac belts ensure increased 

economies — in whatever industry BTR Industries Ltd 


they operate. HERGA HOUSE. VINCENT SQUAKE, LONDON S.W.! 
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The Clean Air Bill will also have a 
marked effect on the large coal market, 
since smokeless fuel is best made from 
coal ground to small sizes (below { in.). 
This combined reduction in large coal 
requirements is already exerting its in- 
fluence; in recent years, all possible steps 
have been taken to avoid breakage of large 
coal, but there are signs that the deliberate 
breakage of the large lumps to more con- 
venient sizes may return to favour as the 
first step in the preparation of run-of-mine 
coal. 


Research and Development 


It is not surprising that the insistent 
demand during 1959 for better and more 
uniform quality in saleable coal should 
have led to an accelerated interest in 
better control of washery operation. Prob- 
ably the only really noteworthy research 
in coal preparation in recent years has 
been that carried out by the National 
Coal Board on bubble behaviour in froth 
flotation and illustrated by films shown 
at the Third International Conference on 
Coal Preparation in Liege in 1958; this 
fundamental work has continued, but the 
major emphasis of research in G.B. and, 
indeed, in all coal-producing countries is 
now on instrumentation and automation. 


Rapid methods of ash determination 
have been developed by the Dutch State 
Mines and by Simon Carves. An auto- 
matic density meter requiring measure- 
ment neither of weight nor of volume 
has been developed by the Coal Research 
Establishment and this, too, enables ash 
contents to be determined in a minute or 
two for the many coals where density 
and ash content are proportional. Devices 


to detect changes in the rate and quality 
of feeds, and to apply the signals obtained 
to the washery settings, are being 
developed. 


A greatly improved bunker level indi- 
cator was introduced in 1959 and 100 
units are in course of installation at 
British collieries. Proportioning devices 
ahead of mixers, solids-depth indicators 
in thickeners, regulators for solid/liquid 
ratios in froth flotation feeds and auto- 
matic pulp (or suspension) density con- 
trollers are all under development. Such 
items of equipment, taken severally, may 
have but minor significance in the welter 
of individual operations carried out in a 
modern preparation plant tieating run- 
of-mine coal, but they are significant 
in total and are an earnest of the 
importance now being attached, perhaps 
belatedly, to scientific control. Earlier 
attempts at labour saving by automation, 
especially in U.S.A., are already proving 
beneficial, but the emphasis is veering 
from simple labour saving to greater pre- 
cision in operation. 


Statistics 


It is interesting to conclude this review 
with an indication of the extent of cur- 
rent installation of preparation plants. 
Figures are available to the author for 
Great Britain only. In 1959, 24 new 
plants were put into operation, with a 
total capacity of nearly 5,400 tons/hour 
and costing close to £8,000,000. The num- 
ber, capacity and value were all rather 
greater than in 1958. Of these plants, 
over one-third included froth flotation 
and the remainder included flocculating 
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systems to prevent the discharge of 
effluents containing solids. 


At the close of the year 1959, as many 
as 60 new plants were on order and in 
various stages of design or erection. Their 
total capacity is over 17,000 tons of coal 
per hour and their cost over £30,000,000. 


The three years 1958 to 1960 thus saw 
new plants set to work or ordered with a 
nominal hourly capacity of about 30,000 
tons, equivalent to roughly 60,000,000 
tons of coal per annum. 


The rate of progress is perhaps pro- 
portionately rather less in the greater 
part of Western Europe, but in the Ruhr 
coalfield the input capacity of coal pre- 
paration plants is 47,000 tons/hour, of 
which 8,000 tons/hour is represented by 
dense-medium washers. This is nearly 
one-half of the cleaning capacity for coal 
over 10 mm. 


Froth flotation is far more common in 
Great Britain than elsewhere in the West- 
ern World. the total capacity approaching 
10,000,000 tons/annum (4,000 tons/ hour), 
but in the last three years froth flotation 
capacity in West Germany has increased 
by one-third to 1,000 tons/hour. 


These statistics give quite impressive 
totals. It is doubtful whether the recent 
pace, certainly in Great Britain, can much 
longer be sustained, rather from lack of 
opportunity than from any other cause. 
But they do show that, on the production 
side, the coal mining industry has every 
intention of retaining its position as the 
prime producer of energy, which is the 
one requirement of every form of 
manufacturing industry. 
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.. Sledging 
crushing 


or grinding 


... profit 


by our 
experience 


The G.E.C. manufactures a wide variety of crushing equip- 
ment ranging from sledgers to.granulators. Where these are 
required for replacement or extension to existing plant advice 
can be given objectively and without bias. If supplied as units 
on new projects the advantages of plant designed and supplied 
complete from one source are obvious. The Fraser & Chalmers 
Engineering Works of The General Electric Company Limited 
of England have over 60 years experience to draw upon. 


mineral dressing plant 


THE GENERAL ELECTRIC CO LTD OF ENGLAND - ERITH « KENT 


A COMPLETE ADVISORY SERVICE 
From all over the world, samples of ore are continually arriving at 
the G.E.C. Laboratories for testing. Reports and 
recommendations from this source have earned an enviable 
reputation for thoroughness and reliability. 
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Mineral Dressing 


By F. B. MICHELL, B.Sc., A.C.S.M., M.I.M.M., M.I.Min.E. 


cernible and no _ outstanding 

changes appear to have taken 
place in any single field. Perhaps, how- 
ever, this assessment may require modifi- 
cation in the light of developments re- 
ported at the International Mineral Pro- 
cessing Congress held in London in April 
this year. 


In the U.K., 1959 has seen the 
establishment of the Warren Spring 
Laboratory of the Department of Scien- 
tific and Industrial Research. This 
laboratory has been designed to assist 
Government departments and industry by 
research and development work over a 
wide field of science and technology, and 
includes a section for mineral processing. 


HE past year has been one in 
| which no major trends are dis- 


Excellent laboratory and pilot plant 
facilities have been provided and it is 
the intention to. accept sponsored work, 
as well as undertaking fundamental re- 
searchh The present programme en- 
visages basic investigations into grinding 
in the presence of additives; kinetics of 
bubble attachment to minerals in flota- 
tion; and a study of the behaviour of 
mineral particles: in a high tension field, 
and the modification of their behaviour 
by various surfacetreatments. 


A large proportion of the sponsored 
work in the Mineral Processing division 
will be for the Atomic Energy Authority, 
as the mineral dressing unit at Harwell 
is being closed. 


Comminution 

A hydraulic mechanism has been em- 
ployed for providing speedy adjustment of 
the setting in a large (60in. x 48in.), Blake 
crusher built by Pegson. Esch-Werke 
have produced a crusher which is claimed 
to combine the advantages of the con- 
ventional jaw and cone crushers. This is 
achieved by mounting a ring on top of a 
conventional cone unit, which is enlarged 
at one side and equipped with a fixed 
jawplate so that initial reduction of the 
feed takes place before it enters the nor- 
mal cone crusher. A combined roll 
crusher and hammer mill has been 
developed in the U.S. by O’Brien Indus- 
trial Equipment Company, specifically to 
deal with materials which tend to build 
up during crushing. 


The adoption of rod milling to replace 
a fine crushing stage has continued and 
at Rhokana, a change-over was under- 
taken without cessation of production. 
This involved replacing the third stage 
of crushing followed by ball milling, with 
tod mills. At the same time, the rake 
Classifiers in the grinding circuit have 
been replaced by cyclones. 


Considerable interest in the use of auto- 
enous media has been shown during the 
Past few years, particularly in North 
America. Such practice has, of course, 
been standard in South Africa, where it 
as been established that a grinding 
medium of pebbles is considerably more 
conomical than rods or balls. Although 
steel balls are sometimes employed in 
Primary milling, in point of fact, recent 


experience has shown that in nearly all 
instances, pebbles could be used if a finer 
mill feed were provided. 


On the Rand, there has been a gradual 
increase in the size of the pebble mills, 
involving increase in diameter and reduc- 
tion in relative length. As far as capital 
cost per tons of —200 mesh produced is 
concerned, these large mills are definitely 
cheaper but pebble consumption is 
apparently heavier. This causes no em- 
barrassment if the size distribution of the 
mine ore is suitable, but conditions can 
be envisaged in which too great a dia- 
meter might cause excessive breakage of 
“nebbles.” 


At the Otanmaki concentrator in Fin- 
land, the ball mills are being lined in a 
novel manner. The shells are divided into 
three sections and are lined with rubber 
on which are set longitudinal steel ribs, 
wedged into place by wooden ribs. These 
ribs expand during operation and lock 
the assembly into place. As a result of 
this design, the weight and cost of liners 
have been reduced and an increased liner 
life is reported due to the balls becoming 


Fig. 1. 
minerals 


Part of the 
processing 
plant at the new 
Warren Spring 
Laboratory of the 
Department of 
Scientific and Indus- 
trial Research at 
Stevenage, Herts. 
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partially embcdded in the wood and con- 
sequently standing proud above the metal 
bars, so that wear thereon is minimized. 
It is stated that greater throughput is 
obtained since the new type of lining 
makes 15 per cent more volume available. 


The largest fluid energy mill ever 
manufactured is said to have been built 
by Sturtevant Mill Company during the 
year at their Dorchester (Mass.) works 
and is 42in. diameter. Earlier in the year, 
the same firm also announced a new 
fluid energy mill for abrasive materials, 
which possesses a tungsten carbide liner. 


The effect of thermal treatment on 
grindability was discussed at the A.I.M.E. 
General Meeting, but it would seem that 
although significant changes in grind- 
ability can be achieved by controlled 
heating, it 1s unlikely to be economic 
except in very special cases. 


A new method of comminution using 
high frequency magnetic induction has 
been patented in the U.S., and it is stated 
that energy of the order of 25 kW at a 
frequency of some 4 to 7 megacycles per 
second will successfully fracture taconite. 
The energy can be applied by passing the 


135 


material to be crushed through a coil or 
by passing a “pancake” coil close to the 
material, when the passage of a current 
causes the rock to crack and spall. After 
a time, areas become heated and may fuse 
but treated ore crumbles readily. An 
asbestos conveyor system is suggested to 
bring the material within the influence 
of the energy, when a short fall will 
cause the treated fragments to crumble. 


The world’s largest jaw crusher is now 
operating in a French quarry with an 
effective opening of 8 ft. 3 in. x 5 ft. 3 in.. 
and having an output of 600-800 tons per 
hour with a 12 in. setting. The makers 
are Appareils Dragon, S.A. of France. 


Screening and Classification 


A new design of screen deck has been 
introduced by Allis Chalmers for moist 
sticky ores. This surface, which, was 
developed specifically for certain iron 
ores, comprises a series of free loosely 
rolling rods, which are fixed at right 
angles to the flow of the material. This 
allows them to rotate in a direction 


opposite to the rotation of the vibrating 
mechanism at some 60 to r.p.m. 
depending on the throw and the speed 
of the screen. The rods are provided 
with specially induction hardened ends to 
resist wear due to abrasion. 


The German designed Bamag Reson- 
ance Screen is now being manufactured 
under licence by Edgar Allen & Co. Ltd. 
of Sheffield. In this screen the resonance 
conditions are produced by a combination 
of suitable springs and damping elements, 
the use of rubber buffers to store some 
energy at the end of the stroke being an 
important feature. 


In heavy media cyclone plants, it is 
usually necessary to clean large tonnages 
of media since difficulty is experienced in 
operating draining screens with small 
apertures, capacity being low and screen 
wear high. Recently, however, a D.S.M. 
screen has been tested as a draining sur- 
face in the Holman-Cliffs concentrator, 
using a 0.5 mm. aperture and giving a 
cut between 65 and 100 mesh. 


Although it seems unlikely that high 
efficiency screening can be obtained in 
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ZONE 1 ZONE 2 ZONE 3 


4-in. balls. 3-ft. drop. 3-in. balls. 2-ft. drop. 2-in. balls. 1-ft. drop. 
Energy 28-ft. lbs. Energy 8-ft. lbs. Energy 1-ft. lb. 


Lower Power Consumption-Less Wear 


Hardinge conical mills installed throughout the world are 
handling vast tonnages. The principle of segregated grinding 
in zones ensures maximum efficiency and economy of opera- 
tion. Recommendations are made to suit specific applications. 
Other equipment supplied includes VACSEAL Pumps, 
TY-ROCK and HUM-MER Screens, DY NOCONE Contin- 
uous Centrifuges and AGITAIR Flotation machines. 

For fuller details please apply for brochure number G.525. 


Vacseal and Dynocone are registered trade names of International Combustion Products Lid. 
INTER ONAL COMBUSTION PRODUCTS LIMITED 


Member of Atomic Power Constructions Ltd: One of the British Nuclear Energy Groups. 
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this way, yet, as a draining surface prior 
to passage over the washing screens the 
method appears to have been satisfactory. 
Capacity is said to be high, amounting to 
35 or 40 l.tons per hour per ft. of width 
at 70 per cent solids, and the screen life 
to be upwards of 13,700 tons per sq. ft. 


Denver Equipment have also an- 
nounced that they have joined the ranks 
of hydraulic cyclone manufacturers with 
the introduction of the Denver-Morton 
duplex cyclone. Improved performance is 
claimed by virtue of a wash water injec- 
tion in the second cyclone. 


Niagara Screens (G.B.) Ltd. has re- 
cently introduced a new piano wire 
screening surface known as Tenemax 
which has the merit of strength com- 
bined with a high percentage of opening. 
It can be supplied with a width of aper- 
ture down to 3/32 in. and has found 
application in the colliery industry, being 
successfully employed for removing damp 
“fines” from coal before washing and for 
removing similar material from stocked 
coal. The piano wires are stretched end- 
wise, each wire being individually ten- 
sioned by means of a separate peg in a 
specially designed tensioning board. A 
guard plate directs the feed away from 
the tensioning board and transverse flats 
provided with recessed guides support the 
wires, so that the aperture is rigidly re- 
tained when the wires are in tension. 


Gravity Concentration 


An interesting analysis of the move- 
ment of particles in jigging has been 
presented by Charbonnier, involving a 
simplified theory of the motion. Although 


Mineral Dressing 


Fig. 2. Bamag Resonance Screen Type “R.1” (manufactured under licence by Edgar 
Allen & Co. Ltd.) 


the assumption on which the analysis is 
based may not be absolutely correct, the 
calculated values for the terminal velocity, 
as well as duration and distance of 
fall in accelerated motion, compare 
favourably with experimental measure- 
ments. 


As a result it has been suggested that 
it is desirable to prolong and/or repeat, 
as frequently as possible, the optimum 
conditions. This corresponds to an effec- 
tive acceleration of the particles, since, 
unless the frequency of pulsation is high, 
small particles will be submitted during 
most of the time, to a motion having 
uniform velocity instead of making use 
of the effect of initial acceleration which 
does, in fact, provide a separation accord- 


ing to specific gravity-differential rather 
than to particle dimensions. 


There is some limit, however, and 
therefore it is necessary to prolong the 
suction phase of the cycle and at the same 
time, increase the frequency of pulsations. 
It is also suggested that a battery of small 
jigs might function better than larger 
ones, since the mass of water to be moved 
is less in the smaller units and the natural 
frequency of the pulsations can be 
matched with that of the induced 
pulsations. 


The mechanics of concentration, how- 
ever, are probably more complex and, 
rather than employ high speed short 
pulsations, Harris has stated that better 
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results are obtained with a long stroke, 
when treating a long range feed. It seems 
probable, however, that the effect of 
initial accelerations may be the major 
determinant when the size range is nar- 
row, yet the continued movement after the 
bed has contracted, sometimes termed 
consolidation trickling, may have the 

test influence in long range feeds and 

nds a longer stroke and correspond- 
ingly lower frequency. A proposal for a 

ical change in gravity concentration 
technique has also been proposed by 
Harris, being based on an examination 
of the recovery of various sizes in a long 
range feed, which indicates that apart 
from the losses of very fine material, there 
are also losses in the middle range of sizes. 


To obviate these middle range losses 
Harris proposed a procedure which he 
terms “serial concentration,” instead of 
the normal practice of preparing the feed 
by screening or classification into more or 
less narrow bands and treating each in 
parallel. To do this, gravity concentra- 
tion steps are applied in series with the 
introduction of a step to modify the 
size range between each concentration 
stage. This in effect is carried out by first 
jigging a tong range feed, making a con- 
centrate, then modifying the range by 
screening out the larger barren material 
in the tailing and retreating the undersize 
in a second stage, the process being re- 
peated if necessary. 


In this way, the amount of material to 
be treated at each successive stage be- 
comes progressively less and the overall 
loss decreases with each stage in almost 
geometric progression. It has also been 
suggested that, since all gravity concen- 


tration operations are similar, the proce- 
dure could be applied to other methods, 
but since conditions on a table are not the 
same, it seems doubtful if the argument is 
valid. There may also be some doubt as 
to the validity of the premise when the 
size range is narrowed. 


In spite of these factors, there seems 
no doubt that the procedure is effective 
on a wide-range feed and is a valuable 
contribution to gravity concentration. 


At the Steep Rock iron concentrator. 
the Remer jig is being used to deal with 
intermediate size material. These jigs 
are using 3/8 in. stroke at 150 r.p.m. 
with a secondary motion superimposed 
having a 1/16 in. stroke which has a 
irequency of 400 strokes per minute. 


Fibreglass appears to be increasingly in 
demand as a surface for film separation. 
Holman Bros. have received orders for a 
number of tables in which the deck is 
made wholly of this material, and several 
Australian operators treating beach sands 
are now using locally made fibre-glass 
spirals of their own design. Fine zircon 
sand is being added to the surface layers 
to improve the wearing qualities. 


Dense Media Separation 


Many years ago, Dupont carried out 
pilot plant investigations using halogen- 
ated hydrocarbons as media for coal 
cleaning, but owing to various factors, 
notably cost and toxicity, the project was 
abandoned. 


Recently, however, the Israel Mining 
laboratories have commenced re-examin- 
ing the problem, using tetrabromoethane, 
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and the possible applications were dis- 
cussed by Fritzmager in a report issued 
in 1957. Since that time more work has 
been done and it has been found that 
material down to 200 mesh can_ be 
separated in liquid cyclones. The feed 
need not be completely dry and a mois- 
ture content of about 2 to 6 per cent has 
no significance, but it is necessary to filter 
both concentrate and tailing. 


Ores that absorb theB.E. strongly 
may present difficulty, but, in most cases, 
washing with a _ petroleum distillate 
and repulping in water eliminates the 
medium. Losses of medium are claimed 
to be within 1 kg. per metric ton. 


Using a chromite ore from Oregon, 
crushed to —48 mesh, 92.3 per cent of 
the chromite was recovered as a 48 per 
cent of Cr.O; concentrate from a 
feed assaying 26 per cent. Procedure 
consisted of removing all —200 mesh by 
aic separation and mixing with T.B.E., 
subjecting to a cyclone treatment, fol- 
lowed by filtration of both concentrate 
and tailing. The filter cakes were then 
repulped with a small amount of solvent, 
refiltered, and the resulting cakes pulped 
with water and fed to a settler where the 
solvent, which is displaced from the 
mineral surface by the water, collects at 
the top of the settler and is recycled. The 
solvent containing the T.B.E. is con- 
tinuously distilled and the products re- 
cycled. 


Pneumatic Concentration 
A novel concentrator, based on the 


stratification which takes place in a flow- 
ing stream of dry material, is being 
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velo: by J. R. F. Joyce Ltd. in 
rs with Knapp & Bates Ltd. 
Known as the Joyce-Martienssen con- 
centrator, it operates on the principle 
that when dry granular material flows at 
a constant velocity down an _ inclined 
trough, it tends to stratify, the denser 
particles collecting in the lower layer. If 
such a trough is pierced at intervals with 
a pattern of holes of such shape and 
size that the heavier material can pass, 
through, separation can be effected. By 
repeating the operation, using a series 
of superimposed troughs, a high ratio of 
concentration can be obtained, and it is 
claimed that by using a sixfold “beam,” 
the feed is treated 36 times in one pass. 
The whole unit is fabricated in light 
alloy extrusions, so that one having a 
nominal capacity of one ton per hour 
weighs only 80 Ibs. 


The treatment is particularly applicable 
to operations in arid and_ semi-arid 
regions. A wholly dry treatment has 


been suggested for beach sand consisting 
of removing oversize trash, two stages of 
concentration on the J-M beam, with 
middling return prior to magnetic clean- 
ing to produce an ilmenite concentrate. 
Non-magnetic material containing rutile 
and zircon can then be further upgraded 
in another unit, followed by the separa- 
tion of the rutile from the zircon using 
a “K & B” Vibrair table so that the 
whole of the treatment is carried out in 
a dry state. 


Usually such tables are primarily em- 
ployed in the final dressing stages of 
alluvial materials and are rarely used for 
concentrating sulphide minerals. At the 
Allied Chemical Corporation’s plant near 
Galax, Pa., however, water is scarce and 
the use of air tables combined with flot- 
ation makes it possible to treat a com- 
paratively coarse product. This is found 
to be inexpensive and saves much water. 


In this operation pyrrhotite is the 
economic mineral and the air tables are 
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employed for concentrating the —}” + 
48 mesh fraction. This rather long range 
feed is split into three sizes viz., 3 to 8 
mesh, 8 to 20 mesh and 20 to 48 mesh, 
by screening before tabling. The pyrr- 
hotite in the —48 mesh is recovered by 
a Denver jig and flotation. 


Flotation 


A number of investigations dealing 
with the fundamentals of the relationship 
between particle size and collector con- 
centration, the phenomena of activation 
and deactivation, and the interaction of 
minerals with gases and reagents have 
been reported. 


On the basis that it should be possible 
to predict flotation recovery from exist- 
ing theories concerning the relationship 
between collector concentration and gas- 
solid adhesion, Robinson has carried out 
a large number of batch flotation tests in 
the system quartz-dodecylamine and has 
analysed the results obtained in terms of 
particle size and collector concentration. 


At ‘ow collector concentrations, a 
general agreement is shown between the 
results of batch-tests and predictions of 
the theoretical relationship between 
particle size and the minimum contact 
angles which permit flotation. It is only 
true for the lower concentrations, how- 
ever, but it appears that a relationship 
must exist between the size of the largest 
particle which will float and the collector 
concentration. This is to be expected, 
since the magnitude of the contact angle 
is governed by collector concentration. 
Present theories only predict threshold 
collector concentration and, to obtain 
reasonable recovery of a specific size 
fraction, the collector concentration must 
exceed the minimum predicted by theory. 
Despite this excess, the theoretical diff- 
erences which exist between the float- 
ability of coarse and fine particles is 
preserved in practice. 


From a practical point of view this 
means that to float a wide range feed, 
high collector concentrations are in- 
dicated and, since many operations in- 
volving selective flotation depend on 
collector concentration, strict control of 
particle size is desirable. Practical ways 
to achieve better separation are discussed, 
such as classifying flotation tailing fol- 
lowed by reflotation of the classified pro- 
ducts and the use of separate circuit for 
coarse and fine feeds. 


This procedure has also been suggested 
in a report issued by the Missouri School 
of Mines and Metallurgy and based on 
experimental work. In this case, however, 
the reason was thought to be the necessity 
for different impeller speeds and air vol- 
ume inputs if optimum flotation is to be 
achieved for each size range. (The Min- 
ing Journal Annual Review, 1957). It 
may well be that there is a connection 
between bubble size, collector concentra- 
tion and the dynamics within the cell, 
and the particle size of the mineral to 
be floated. 


By using Cu™ as a tracer, Gaudin et 
al have confirmed that sphalerite activ- 
ation depends on a chemical exchange of 
Cut++ for Zn++ in the sphalerite lattice 
shown and that the exchange is rapid until 
three layers of zinc have been replaced, 
after which the exchange rate is controlled 
by the parabolic law. By measuring the 
amount of copper abstracted with differ- 
ent time intervals, and knowing the 
amount required to form a monolayer, it 
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was found possible to estimate how deep 

replacement had penetrated. The surface 
sites as well as the adjacent sites are in- 
involved in a rapid replacement, but 
thereafter the replacement is slower and 
the third layer is only replaced after 
there has been between 15 and 30 minutes 
of contact. 


Deactivation is somewhat different and 
takes place more slowly, whilst neither 
cyanide nor the copper-cyanide complex is 
adsorbed, the appearance of the complex 
simply causing the replacement reaction 
to reverse. This, of course, explains why 
a concentration of Zn++ will assist the 
reversal. ‘The authors have also shown 
that propylenediamine and ethylenedia- 
mine inhibit the uptake of Cutt, 
although they are not completely 
effective. 


Mitrofaov and Kushnikova have 
studied the adsorption of butyl xanthate 
and cupric ions by pyrrhotite. It is well 
known that this mineral can be floated at 
a pH value of about 4.5 or less but, in 
practice, this may be undesirable owing 
to liberation of hydrogen sulphide. At 
the higher pH values, however, the 
xanthate adsorption appears to be affected 
not only by competition with hydroxyle 
ions but also by such ions as HS—, Fe+ + 
and §,0;, resulting from the interaction 
between pyrrhotite and the pulp. Adsorp- 
tion of cupric ions also depends on the 
pH value and is a maximum at 6, but the 
degree of adsorption is the same at a pH 
value of 5 or 8. 


When sodium sulphide is added, how- 
ever the HS— ion stimulates the adsorp- 
tion of the cupric ions and the subsequent 
adsorption of a xanthate. For this reason 
it is suggested that in order to float pyrr- 
hotite with a xanthate in an alkaline pulp, 


the mineral must be contacted with 
sodium sulphide and copper sulphate 
before the addition of xanthate takes 
place. 


Difficulty in floating pyrrhotite with a 
xanthate has been experienced at Kamai- 
shi, Japan, when only a 17 per cent 
recovery was obtained using as much as 
209 grms. per ton of ethyl xanthate. By 
employing only 40 grms. per ton of a 
cationic type collector (RADA) more than 
96 per cent can be recovered. This step 
is employed following flotation with ethyl 
xanthate. The flotation of sulphide 
minerals using cationic collectors has also 
been evaluated by Reenolinna (Mining 
Journal Annual Review, 1959). 


Valuable research on the effect of gases 
and reagents in the flotation of sulphide 
minerals has been described by Plaskin, 
involving the measurement of contact 
angle, adhesion time, oxygen abstraction, 
irreversible sulphide mineral potentials, 
and the study of the ionic composition 
of the liquid phase. 


It has been found that floatability in- 
creases with increased oxygen content. 
The most complete flotation of galena is 
obtained with water having an oxygen 
content of 1 to 1.5 mg. per litre, but com- 
plete flotation of chalcopyrite requires 
tens of milligrams of oxygen per litre. 
Different quantities of oxygen in solution 
ar2 necessary for various sulphides, de- 
pending on the activity in relation to 
oxygen, and _ the i 
sequence has been found with regard to 
increasing oxygen content of the atmos- 
phere in order to attain complete flotation 
with a collector: galena, pyrite, sphaler- 


ite, chalcopyrite, pyrrhotite, and arseno- 
pyrite. 


following mineral ~ 
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In the case of chalcopyrite, non-float- 
ability is seen in the absence of oxygen, 
but carbon dioxide improves the fota- 
tion. This is explained by decrease in pH, 
as when it is raised by addition of sodium 
hydroxide the effect practically dis- 
appears. Hydrogen appears to lower 
flotation, out argon or nitrogen has no 
effect. Some inherent floatability was 
noticed in the presence of oxygen. 


It is suggested that oxygen action may 
be in three stages: adsorption, activated 
adsorption with fixing of the oxygen, 
oxidation of the surface with oxygen 
diffusion in the surface layer; and that 
there are different rates for different 
minerals, so that the xanthate fixation 
may take place for one mineral at a stage 
which represents surface oxidation (and 
poor or non-flotation) of another. 


The influence of oxygen and other 
gases on the floatability of non-sulphide 
minerals such as fluorite, barite, calcite 
and quartz has also been studied with un- 
expected results. Oxygen markedly 
favours flotation of fluoride, but has no 
effect on barite, and the writer postulates 
that the differences are due to the in- 
fluence of the crystal structure. In a 
similar way, it is possible to explain why 
oxygen affects pyrite and arsenopyrite 
differently. 


As a result, three different methods for 
separating these minerals have been 
developed, one relying on the effect of 
oxidizers, the second on the use of lime 
on previously copper-activated minerals, 
and the third on the use of relatively 
large quantities of ammonium chloride 
and lime to favour pyrite flotation and 
to discourage the flotation of arsenopyrite. 
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Gime Flotation 

Investigation has been going on for 
some time into the problem of “slime” 
fotation, both in Germany and in the 
US. 


As one phase of the general problem of 
recovering sulphide slimes, research was 
conducted by the U.S. Bureau of Mines 
on tailing from St. Joseph Lead Co. with 
a view to recovery of a significant portion 
of the residual, finely divided galena. 
Only a reasonable ratio of concentration 
was sought as a start, and results show 
that from a feed averaging 0.2 per cent 
Pb (and about 70 per cent —400 mesh) 
arecovery of up to 45 per cent was made 
in a rougher concentrate assaying up to 
6.5 per cent Pb. 


In general, it was found that flotation 
was possible by using larger quantities 
of xanthate and sodium sulphide than 
are normally employed. For instance, as 
much as 0.5 lb. of xanthate was effective 
and additions of sodium sulphide ranging 
from 0.3 10 2.0 lb. per ton improved 
recovery. This reagent is normally detri- 
mental to fiotation of galena but, of 
course, if one assumes appreciable surface 
oxidation of the galena having at the 
same time a high specific surface, it is 
not unreasonable. 


Another interesting and promising 
approach needing further research is frac- 
tionation in a hydraulic cyclone before 
flotation treatment. 


The flotation of autinitic ores has been 
studied at the Mining Research Station, 
Washington, and fatty acids have been 
found to be the only type of collector 
which show promise. The best combin- 
ation was an emulsion of one part stearic 


acid, one part sodium oleate, 1.2 parts 
kerosene and 100 parts water with con- 
ditioning at a high density in a pul 

adjusted to a pH value of 8.5 to 9 wit 

sodium hyperchloride. 


Tests on Bunker Hill ore have shown 
that diphenylguanidine is a good collec- 
tor for sphalerite, giving a better recovery 
of both the sphalerite and marmatite with 
a higher grade concentrate than ethyl 
xanthate. 


The flotation of chryscolla has long 
presented a problem which has defied 
solution on a commercial scale, although 
the U.S. Bureau of Mines have reported 
two methods developed for synthetic ores. 
One consists of using a_ sulphidizing 
technique followed by flotation with a 
sulphydric collector at a pH value of 4; 
and the other, employing modified mala- 
chite green dye as a collector. 


Jackel now suggests it is possible to 
obtain recoveries of 80 to 90 per cent 
with a concentrate assaying 20 to 28 per 
cent Cu using synthetic ores, and similar 
recovery but with only 10 to 13 per cent 
copper concentrate using actual mine 
ore. The procedure described consists of 
sulphidizing followed by flotation with 
Aerofloat 31, a mercapto collector, such 
as R.404 and pine oil, whilst maintaining 
the pH value between 7.3 and 7.9 by 
means of sulphuric acid. The consump- 
tion of sodium sulphide is only in the 
order of 0.2 to 0.7 lbs. per ton, but it 
would appear that the consumption of the 
collectors is high. 


A recent patent suggests 8 —quinolinol 
as a collecting agent for niobium 
minerals such as pyrochlore, niocalite 
and betafite. (U.S. Patent 2,875,896.) 


Mineral Dressing 


Fig. 4. Ideal pole pieces for roll type 


magnetic separator 


Factors affecting the operation of the 
Convertol process for cleaning fine coal 
have been investigated and it is suggested 
that the agglomerating power of the 
reagent used can be roughly predicted 
from its specific gravity; that is to say, 
oils with large molecules are too viscous 
to be dispersed and the light hydro- 
carbons are not sufficiently hydrophobic. 


Magnetic Separation 


The basic design of high intensity in- 
duced rotor magnetic separators has been 
studied by Palasvirta, who has shown 
that the shape of the pole pieces of the 
type of rotor surface have considerable 
affect on the efficiency and operation. 


Many machines employ a sharply re- 
ceding pole piece but this has been shown 
to be inferior to some other designs, 
since there is considerable loss of flux 
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jue to bridging at the narrowest separat- 
ing zone. It also appears desirable to 
ave a fairly long zone of high field in- 
tensity, as Well as a consistent concavity 
of the surface facing the rotor, and the 
profile shown in Fig. 4 has been found 
io be the most effective. As far as the 
‘tor surface is concerned, triangular 
eth or ridges, rather than square teeth, 
yield the maximum attractive force 


Rebounding of the non-magnetic 
particles from the pole face into the con- 
centrate can effect its purity and increases 
3s the rotor speed increases, but if the 
feed rate is stepped up to the maximum 
ihe separator will treat, the stream of 
articles becomes so dense in the separ- 
ation zone that contamination by re- 
bound ceases. 


An interesting application of magnetic 
separation is being used at Union Miniére 
du Haut Katanga to make a germanium 
rich product from the primary flotation 
copper concentrate at the Kipushi Mine, 
since the germanium bearing renierite is 
somewhat magnetic. 


Frantz ferrofilters, normally  inter- 
mittent in operation, are arranged in 
such a way that each is successively fed, 
given a washing period and discharged, 
0 deal with a continuous feed. This 
sequence is achieved by arranging twelve 
ferrofilters on a disc so that they rotate 
slowly, each being fed, washed and dis- 
charged during the complete revolution. 


General Mills Inc. have recently 
developed an electrostatic separator which 
they term the E-Machine and employ a 
prolonged, rather than a brief, exposure 
of the particles to the charge, as is norm- 
ally found in any roll type. It is there- 
fore a modified plate type separator and 
consists essentially of a vibrating feed 
trough over which is suspended a plate 
which is charged. 


The applied voltage is adjusted until 
the particles to be separated are attracted 
to the plate which is provided with holes 
through which the rising particles may 
pass. Turned up rims or.collars around 
these holes prevent their return and the 
particles are conveyed to the discharge by 
the movement applied to the feed trough. 


In any plate type or conductance 
separator the separation relies on the 
magnitude and sign of the charge car- 
tied by the particles. As a result, the 
smaller particles are lifted more readily 
than the larger one, in contrast to a roll 
separator, which may depend to a greater 
extent on pinning and where the trajec- 
tory of the thrown particle varies with 
the particle size, so that larger particles 
tend to be thrown further. This dis- 
linction, and the influence of the relative 
particle sizes of good and poor conduc- 
lors, are most important, and it would 
seem that insufficient attention has been 
paid to the effect of feed preparation. 


ln a report of the C.S.LR.O. on the 
treatment of beach sand, the difference in 
ihe separating mechanism of the two 
ypes has been clearly shown. On a roll, 
oderately conducting minerals such as 
fucoxene can be easily pinned, and a 
Voltage sufficient to pin the coarsest poor 
conductors 1s often sufficient to pin much 
of the smaller moderate conductors. In 
4 conductance separator, however, this 
‘ze difference enhances rather than mars 
moderation, since the small grains of 
a — conductors can be attracted to- 
is tds the electrode at the same time. It 

Possible, however, to obtain a good 
“paration by combining the processes. 


The high tension roll is used first to make 
a cut of highly conducting concentrate, 
a fairly large middling, and a small tail- 
ing carrying the finer particles of poor 
conductors. The large middling is sub- 
sequently treated in a plate type separa- 
tor to separate ;the:moaderate conductors 
from the coarser poor conductors. 


The effect of relative particle sizes of 
the minerals to be separated has also 
been shown by Williams, who has shown 
that when there is a small difference in 
the conductivity of the minerals to be 
separated, it is essential to closely size 
the feed for effective separation. 


In addition, a feed which is the pro- 
duct of “reversed classification,” such as 
the result of stratification under the 
action of a flowing film of water, yields 
excellent results in some cases. It would 
therefore secm that the judicious use of 
screening, classification and the two 
fundamentally different forms of electri- 
cal separation should enable many of the 
difficult separations to be performed 
more readily. 


Foster Fraas has studied the irrevers- 
ible changes in electrical conductivity 
after heating in the temperature range 
100 deg. C. to 800 deg. C. He points 
out that, although the effect can be 
detected with only a limited number of 
minerals using the standard ionizing- 
electrode-type separator, which only 
differentiates between conductors and non- 
conductors in the single particle resistivity 
range of 10" to 10” ohms, yet tests out- 
side this range with other separators 
show a high proportion have the property. 
It is suggested that irreversibility may 
be the result of an alteration of adsorp- 
tion layers, volatilization of surface 
actions on anions, or an oxidation or 
reduction. 


Although the effect of potential polarity 
change is small on minerals with a good 
conductivity, it appears to be more 
pronounced on minerals with inter- 
mediate or low conductivity. Serpentine, 
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for example, changes abruptly from a 
conductor to a non-conductor when 
heated in air at 500 deg. C., and such 
changes will cause variation in the per- 
formance of a separator when the drying 
temperature is near the _ transition 
temperature of the minerals. 


It is reported from Russia that zircon 
and apatite have been successfully separ- 
ated in the laboratory by electrostatic 
separation aiter pretreatment with hydro- 
fluoric acid. This apparently forms a 
finely crystalline layer of calcium fluoride 
on the apatite which has a high absorp- 
tion power for moisture, thus increasing 
its conductivity. 


Filtration 


The recent work done by the USS. 
Bureau of Mines in connection with the 
use of radiant heat for reducing filter 
cake moisture in coal preparation could 
have useful applications in other fields, 
since it was found that, regardless of clay 
content, a greater amount of moisture 
was removed by applying radiant heat. 


The maximum benefit was obtained 
when the heat was applied during the 
early part of the drying phase, rather 
than towards the end, and it is clear that 
the reduction in moisture content is due 
to a combination of lower fluid viscosity 
and evaporation. Maximum efficiency 
is obtained when all the gases from the 
heater were drawn through the filter cake. 


A -—48 mesh coal slurry yielded a 
cake carrying 7.2 per cent moisture when 
heat was applied for 40 seconds (i.e., 2/3 
of the drying time in a three minute 
cycle), compared with 17.8 per cent when 
no heat was applied. The cost is estim- 
ated at about $0.83 per ton of water re- 
moved, about half that of removing water 
by conventional thermal drying. 


Control 


There is increased interest in instru- 
mentation and automation and a con- 


Fig. 5. A single-deck model of the General Mills “E-Machine,” utilizing electrostatic 
principles 
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tinuous process of X-ray spectrography 
has been developed by Philips Electronics 
for Cominco, in order to monitor the 
zinc flotation tailing. 


A gauge-covered vacuum drum picks 
up material continuously and the solid 
is removed, remixed and extruded as 2 in. 
xiin. ribbon for passage under the X-ray, 
so that the zinc content can be recorded. 
It is claimed that there is only 60 secs. 
delay between the pulp entering the filter 
and the delivery of the result. 


The measurement of liquids and pulp 
flows is of considerable importance in 
many operations and a number of 
methods are in use. Some actually meas- 
ure the flow by purely mechanical means, 
but electronic devices are also employed. 
The electro-magnetic flowmeter, for ex- 
ample, operates only on any liquid or 
pulp which has sufficient conductivity, 
since it relies on the e.m.f. generated due 
to the velocity of the moving conductor, 
namely the liquid, through a magnetic 
field. Unlike differential pressure flow- 
meters, the output of the detecting ele- 
ment is proportional to the true average 
velocity and consequently it can be used 
to measure the flow of viscous liquids. 
Owing to the fact that they possess a 
linear characteristic, electro-magnetic 
flowmeters can record over a wide range. 


Treatment of Specific Ores 

Copper, Lead and Zinc: In the modern- 
ised plant of the Kennecott Copper Cor- 
poration at Hayden, Arizona, leach-pre- 
cipitation-flotation is now in use. This pro- 
cedure notably increases the recovery 
compared with straight sulphide flotation, 
but enables lower grade ore to be treated 
where oxidation is more pronounced. 
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A sand-slime separation is made on the 
rod mill discharge, the sand fraction be- 
ing leached in drums, washed, ground 
and then floated in a conventional alka- 
line circuit. The slime fraction is leached 
with the acidic overflow from the sand 
section, to which further acid is added 
to maintain a pH value of 2 to 2.2. The 
precipitated copper and the residual sul- 
phides are finally recovered by flotation 
in an acid circuit. 


Transarizona Resources Inc. will have 
the first commercial “segregation” plant 
to be erected in N. America in operation 
shortly. This process, which was devised 
in 1923 and was actually employed on a 
pilot scale in Northern Rhodesia and by 
the Union Miniére de Haut Katanga for 
a short time, has been the subject of 
recent research by the U.S. Bureau of 
Mines. It consists of heating the oxidized 
ore with a reducing agent and a halide 
salt to between 500 and 800 deg. C. when 
metallic copper is formed, which can be 
recovered by ammonia leaching or 
flotation. 


Investigations have shown that the 
direct cost may be between $2.85 and 
$3.00 per ton. The present technique 
used for lead copper separation and the 
sphalerite flotation at Santa Barbara. 
Chihuahua, Mexico have been described. 
Sulphurous acid conditioning and pH 
regulation with lime are used for the 
separation of lead and copper in a bulk 
cencentrate and the zinc concentrate is 
de-leaded by depressing the sphalerite 
with cyanide and zinc sulphate, floating 
the remaining galena. 


Iron: At the Steep Rock iron ore con- 
centrator nothing but gravity concentra- 
tion is used to deal with 350 l.tons per 
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hour. Good washing and slime separ- 
ation feature prominently in the flow- 
sheet, heavy media separation being em- 
ployed on material larger than }{in., 
Remer jigs for the intermediate size, and 
spirals for the finest material after 
desliming in cyclones. 


In order to improve efficiency, the 
cyclone underflow is to be _ treated 
directly in a 154 pocket Dorrco jet sizer, 
where three products will be made. The 
first product consists largely of the coarser 
concentrate and is expected to contain 
57 per cent Fe. In this way, some 49 per 
cent of the iron content can be recovered 
as a concentrate by virtue of the specific 
gravity differential during the hydraulic 
classification. It is also expected to with- 
draw a middling as a feed to the spirals 
and to reject about 15 per cent as a tail- 
ing. 


The treatment of the -—200 mesh 
material remains a challenge, since there 
are considerable losses in this fraction, 
and flotation investigations are in pro- 
gress. Another possible method involves 
the use of a reducing roast and magnetic 
separation and, with some iron ores, it 
has been suggested that high tension 
separation could be employed with 
advantage (Mining Journal Annual 
Review, 1959). 


Tin and Tungsten: At Climax Molyb- 
denum, tungsten as well as tin and pyrite 
are being recovered from the tailing of 
the molybdenite plant. Normal gravity 
methods are used, the pyrite being 
separated from the gravity concentrate by 
flotation in an acid circuit and the 
monazite removed by flotation using a 
cationic collector at a pH value of 1.2 and 
in a heated pulp (100 deg. F.). Final con- 
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centration of the Hubnerite is by mag- 
netic separation. 


Plans have been made to erect a con- 
centrator in East Germany to treat a lead, 
zinc and tin ore with a capacity of 
1,000 tons per day. Unlike most tin de- 

its, the element occurs as stannite and 
it is proposed to make the separation 
by selective flotation, producing about 200 
tons per annum. 


After selective flotation, yielding both 
lead and zinc concentrates, the stannite 
will be separated from the sphalerite con- 
centrate. Ihe best method has been 
found to comprise grinding the mixed 
concentrate with milk of lime at a pH 
value of 10 and adding sodium, thio- 
sulphate and zinc sulphate. Alternatively 
it is stated, soda ash and sodium sulphide 
will depress the sphalerite, allowing a 
mixed chalcopyrite stannite concentrate 
to be recovered, using photocresol or 
isopropyl xanthate in conjunction with 
thiocarbonilide. Cleaning at a greater 
concentration of sodium sulphide is said 
to depress a large proportion of the 
chalcopyrite. 


Following the U.S. policy of invest- 
igating strategic minerals, the US. 
Bureau of Mines has been conducting 
fundamental studies on the recovery of 
ultra-fine mineral values, and attention 
has been given to tin, since significant 
losses of this metal occur during mineral 
dressing in Bolivia, and huge dumps of 
slime exist which contain substantial 
amounts of tin. Previous work led to the 
development on a laboratory scale of low 
temperature chloride volatilization for 
recovering tin from Catavi slime. The 
good results led to the decision to con- 
tinue experimental work on_ other 
Bolivian tin-ore slimes, using larger 
charges. 


High percentages of the total tin were 
volatilized as chloride at temperatures 
below 600 deg. C. Owing to the low 
temperature and high recovery (often 95 
to 98 per cent), the process was considered 
to have possibilities on a commercial 
scale. Samples treated contained from 
0.5 to 2.33 per cent Sm. and the tin was 
volatilized, using hydrogen chloride in 
a reducing atmosphere provided by 
hydrogen. 


Non-Metallic Minerals: The treatment 
ol galena barite fluorspar ore has been 
described by Denver, involving conven- 


tional separation of galena followed by a 
two-stage conditioning to depress the 
fluorspar and gangue before the barite 
flotation. This is achieved by the use 
of citric acid and bariutn chloride with 
barite collection using Float Ore Reagent 
107. Two stage cleaning is necessary, 
using a small amount of citric acid in the 
cleaner circuit. The flotation tailing is 
next thicxened to remove some of the 
reagents and the fluorite floated with oleic 
acid emulsified with reagent 402, gangue 
depression being achieved by the use of 
a special depressent. 


Phosphate Rock: For many years the 
practice in phosphate rock beneficiation 
planis has been to split the washed feed 
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by screening and hydraulic classification 
into three iractions, plus 14 or 20 mesh 
which is not treated, 20 to 65 mesh which 
is treated by agglomerate tabling, ag- 
glomerate screening or conveyor belt 
flotation, and the 65 mesh material 
which is treated by froth flotation. 
Usually —i50 mesh slime is separated by 
means o: cyclones and discarded. At 
Cyanamid’s Grange Park plant, the ag- 
glomeration technique has been replaced 
by a troth flotation stage which is claimed 
to yield equal or better results than other 
methods. Among other advantages 
claimed for this technique are that less 
capital investment and less floor space are 
required, and that operating costs are 
reduced. 
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Extraction Metallurgy 


By GRAHAM OLDHAM, B.Sc., F.R.I.C., D.L.C., M.Inst.F. 


HE present atomic age has 

brought with it an increasing 

demand for the “newer” metals 

such as uranium, important as a 
nuclear fuel, thorium and the rare earth 
metals, and zirconium and beryllium im- 
portant, because of their low neutron 
absorption, as fuel cladding materials. 
Along with these we have increasing 
interest in metals such as titanium and 
its alloys with their high strength to 
weight ratio, and germanium and silicon 
with their special semi-conducting pro- 
perties. 


The fabrication, electrical and nuclear 
properties of these metals are often con- 
siderably influenced by the presence of 
small amounts of impurities and special 
methods have been devised to ensure high 
purity of the products, notably the in- 
creasing use of high vacuum techniques, 
ion exchange methods, solvent extraction 
methods, zone melting techniques and 
others. It is not surprising. therefore, 
that a great deal of the scientific literature 
on extraction metallurgy is devoted to 
the above-mentioned metals and methods, 
and in this respect 1959 has been a year 
of continued advance and progress. In 
spite of the increasing focus on the 
newer methods, this review will attempt 
to give a reasonably distributed coverage 
of work in the extraction field during the 
past year. 


Electrolytic Methods of Refining and 
Production 


The refining of copper, according to 
§. J. Wallden and co-workers' of the 
Boliden Mining Company, can be car- 
ried out at higher current densities than 
are currently employed, with a corres- 
ponding reduction in costs. Tests carried 
out both in the laboratory and on a 
semi-industrial scale have indicated that, 
by using rapid circulation of the electro- 
lyte through specially constructed cells, 
current densities of up to 500 amp. per 
sq. m. may be used. A typical cathode 
analysis given is silver 38, arsenic 3, 
nickel 3, jead 3, antimony 3, bismuth 
1.2, selenium 17, tellurium less than 1 
and tin less than 0.5 p.p.m. The slime 
content of the electrolyte was of the 
order of 50 m.g. per litre. 


R. J. Lapee of the Anaconda Company 
has claimed? a method for the electro- 
lytic refining of copper which results in 
a better deposit than is usually obtained. 
This is achieved by the addition to the 
bath of high molecular weight polymers 
and co-polymers of acrylamide in which 

tween 0.8 and 10 per cent of the car- 
boxamide groups are replaced by car- 
boxyl groups, together with glue or 
casein. The polymer must have a vis- 
Sosity of at least 4 cp. for a 0.5 per cent 
aqueous solution measured at a pH of 

3.5 and at the temperature of 21.5 
deg. C. 


A wet process for the recovery of more 
than 90 per cent of the gold and silver 
Sccurring in anode slime ‘from. the 
electrolytic refining of copper has been 
gaa by T. Tamura and K. Kitano’. 
nN an example given, 5 kg. of slime 

J 


containing 882 g. silver and 6.68 g, gold 
was mixed with 7.1 of 39 per cent 
aqueous sulphuric acid and heated in an 
autoclave for five hours at a pressure of 
50 kg. per sq. cm. and a temperature of 
197 deg. C. During this pressure leaching, 
air was introduced into the autoclave at a 
rate of 3 1. per hour. Filtration of the 
product resulted in the recovery of 225 g. 
of the silver. The residue was then treated 
with 1.2 1. of 25 per cent aqueous 
ammonia and again filtered to yield a 
further 575 g. of silver. The residual 
solution was treated with 320 g. of sodium 
cyanide, 100 g. of lime and 6 1. of water. 
The solution was stirred by blowing air 
through and then once more filtered to 
yield a further 70 g. silver and 6.35 g. 
gold. The yields of gold and silver thus 
obtained were 98.6 per cent and 97.7 per 
cent respectively, 


D. H. Baker and co-workers of the 
United States Bureau of Mines have 
described a fused salt method for the 
electrorefining of titanium.’ ° The method 
is intended to obtain ultra-pure titanium 
from off-grade sponge and mill scrap. 
The first report describes experiments 
designed to obtain greater capacity by 
increasing the depth of cathode im- 
mersion. The early experiments used a 
12 in. diameter cell with a maximum 
depth of 14 in. permitting a cathode 
immersion depth of 8 in. The cathode 
depth is necessarily limited because of 
the space occupied by the anode titanium 
scrap at the bottom of the cell. The 
capacity of the cell was subsequently 
increased by enlarging the top opening to 


Charging _ vertical 
retorts in zinc 
production 


Courtesy Imperial 
Smelting 
Corporation 


a rectangle measuring 16 in. by 32 in. 
and by providing further cathode with- 
drawal ports. 


Internal heating of the salt bath was 
next introduced, resulting in more effective 
heat utilization, simpler cell design and a 
longer cell life, The cathodes, which were 
of iron and stainless steel, lasted for 
approximately six months although they 
were subjected to very severe treatment 
during the process of stripping the 
deposit and reconditioning. The interior 
of the cell remained in good condition 
although scaling caused deterioration of 
the outside. 


The rapid reaction of titanium with 
gases such as oxygen is one of the 
complicating factors in its production and 
such reactions are generally prevented by 
the use of a protecting gas. E. W. 
Andrews claims’ that this may be avoided 
in the electrolytic production of titanium 
by using a bath consisting of a mixture 
of sodium chloride 0-20 per cent, KCI 
25-50 per cent and LiCl 45-70 per cent 
having a melting point of 450 deg. C. or 
lower. The temperature during electro- 
lysis can then be held at 550 deg. C., at 
which temperature the titanium is not 
subject to attack by the surrounding 
atmosphere. 


A somewhat similar problem occurs in 
the production of magnesium and E, J. 
Williams and co-workers have claimed’ 
a solution to this problem by the addition 
of lithium chloride to the magnesium 
chloride bath, which results in the pro- 
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duction of an electrolyte less dense than 
the molten magnesium. The metal may 
then be collected from beneath the 
electrolyte thus avoiding contact with the 
air. The chlorine, it is said, can be 
collected at the anode without excessive 
contamination. 


A method for the recovery of cobalt 
from stellite scrap has been described by 
N. §. Fortunatov and co-workers.* The 
grap, contained inside a porous ceramic 
diaphragm, is made the anode whilst the 
cathode, which is of perforated iron, 
supports an asbestos diaphragm. The 
sodium chloride electrolyte is added 
between the two diaphragms. The anolyte, 
which contains cobalt, iron and 
chromium, is treated with calcium car- 
bonate to precipitate the iron and 
chromium and then filtered. The catholyte, 
which contains caustic soda, is then 
added and cobalt hydroxide precipitates 
and is filtered off. Carbon dioxide is 
passed through the filtrate yielding calcium 
carbonate and sodium chloride solution, 
both of which are re-circulated. The 
anode slime contains tungsten which is 
also reclaimed by means of sediment- 
ation. 


New processes for the production of 
pure gallium, germanium and selenium 
have been discussed by W. Flemming.’ 
In the electrolysis of bauxite, gallium 
may be obtained as an amalgam by the 
use of a mercury cathode. Selenium 
occurs in anodic sediments in copper 
refining, generally as silver selenite, and 
a method for the extraction of this is 
described as well as a new process for 
freeing the selenium from arsenic. The 
purification of germanium may _ be 
achieved by conversion to the tetra- 
chloride followed by distillation. Thus 
obtained, the tetrachloride contains a 
trace of arsenic trichloride which may be 
removed by a second distillation with 
copper powder. Final purification is 
achieved by zone refining to yield a 
product which is sufficiently pure for 
semi-conductor uses. 


Metal Reduction Processes 


A great deal of attention is still being 
focused on the sodium reduction method 
for the production of titanium, a method 
Which is fraught with many practical 
difficulties. The actual mechanism of 
bringing the sodium into contact with 
the tetrachloride has been the subject of 
a number of papers and patents during 
the year. It would appear that a high 
vapour pressure of the sodium is essential 
for the production, but this is difficult to 
maintain. Certainly at temperatures below 
about 400 deg. C, loss of titanium 
through reduction to the lower chlorides 
IS serious. S. Yoshizawa and co-workers” 
have described a method by means of 
which the reaction rate is controlled by 
allowing the titanium tetrachloride to 
diffuse through the solid film formed on 
the surface of the sodium. 


Pazukhin and Shubin" carry out the 
reduction on a partition made of sponge 
ltanium through which the reducing 
agent is forced into the reaction zone. 
The arrangement is such that the fused 


chloride continuously drains off the 
Partition. 


A variation of the Kroll process has 
been claimed by C. H. Winter” in which 
the reduction is carried out in two stages, 
firstly with sodium and then with a 
calcium-magnesium alloy. In addition to 


the titanium, this method also yields a 
ternary salt which on electrolysis yields 
chlorine and the reducing metals, which 
are then recycled. This is carried out 
above 520 deg. C. in a Downs cell to 
yield a two phase metallic system con- 
sisting of an upper metallic sodium phase 
and a lower calcium-magnesium alloy 
phase which contains 16 per cent calcium 
and is easily separated, 


Another process for the production of 
titanium, which is specifically designed to 
maintain the contact zone between the 
reactor walls and reacting mass relatively 
cool, has been claimed by S. M. Shelton.” 
The reactor is first of all purged with 
argon and then charged with metallic 
sodium. Liquid titanium tetrachloride, in 
the ratio of 2 lb. to every 1 lb. of 
sodium, is then piped into the reactor. 
The residual space is evacuated and then 
filled with argon to remove any trace of 
air which may still be present. The 
reaction is commenced by striking an 
arc between the sodium in the centre of 
the reaction mixture and a titanium 
electrode. When the reactor casing 
reaches 200 deg. C. water is sprayed over 
the reactor in order to cool it to 100 
deg. C, It is then kept at this temperature 
until the reaction is complete, when the 
temperature begins to fall slowly. The 
reaction mass is pressed out of the 
reactor and leached with water to yield 
titanium metal in massive lumps. 


K. M. Hill and P. J. Lynskey’ have 
claimed a process in which titanium 
tetrachloride is reduced in an inert atmos- 
phere with atomized molten sodium in 
such a way that the reaction products are 
freely flowing. This means that they can 
readily be removed to the subsequent 
process stage where the titanium is 
purified by leaching or vacuum distil- 
lation. 


Titanium melting 
furnace 


Courtesy Imperial 
Chemical Industries 
Lid. 
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A reactor design for the production of 
high melting point reactive metals has 
been the subject of a patent by A. Hoff- 
man and G. D. Bagley.” According to 
these two workers, when such metals are 
produced by the reduction of their halides 
by an alkali or alkaline earth metal in 
such a way that the halide is injected into 
a reactor where there is a pool of the 
reductant, then the reactor dimensions are 
extremely critical if smooth operation is 
to be achieved. At the beginning of the 
run, the reactor diameter to depth ratio 
should lie between 0.3 and 0.5 to 1 and 
at the end of the reaction the ratio 
should be between 0.6 and 0.8 to 1. 


A method for the production of 
uranium has been claimed by the United 
Kingdom Atomic Energy Authority.” 
Uranium trichloride crystals (750 g.) and 
sodium (147 g. of 4 in. cubes) were 
charged into a crucible of 18 Cr-8 Ni 
stainless steel in alternate layers, The 
crucible was lined with fused magnesium 
oxide and a magnesium oxide lid then 
placed on top. The crucible was then 
placed in a furnace which was evacuated 
and filled with helium at atmospheric 
pressure. The furnace was gradually 
heated up to a temperature of 1220 deg. 
C. over a period of three hours and kept 
at this temperature for a further 24 hours. 
After cooling, the reaction mass was 
leached. to give a regulus of high quality, 
non-pyrophoric metal constituting a 90 
per cent yield. 


In another method claimed,” a uranium 
halide such as the tetrafluoride is reacted 
with magnesium in the presence of an 
auxiliary exothermic reaction mixture 
consisting of magnesium and potassium 
chlorate. In this case the charge was 
packed in a calcium oxide lined iron 
crucible and then covered with calcium 
oxide. The reaction was initiated by 
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means of a uranium wire fuse and the 
yield was again in the region of 90 per 
cent, 


The production of uranium metal of 
normal isotope content by the bomb 
reduction of high purity uranium tetra- 
fuoride with magnesium has _ been 
described by K. O. Beatty and O. R. 
Magoteaux.”” After cooling the reaction 
mixture, the uranium regulus and the 
solidified magnesium fluoride slag are 
mechanically separated. The uranium is 
then vacuum melted and cast into ingots 
of a suitable size for the production of 
fuel elements. The thermal and thermo- 
dynamic conditions governing the pre- 
heat and reaction periods are dealt with 
in the paper in some detail. 


A method for the production of 
vanadium metal in massive form by 
calcium reduction of the oxide using a 
sulphur thermal booster has been 
described by W. E. Dennis and A. F. 
Adamson.” This method produces a 
ductile metal when pure calcium is used, 
but when ordinary calcium is employed 
it is necessary for zirconia to be added to 
the charge. 


Solvent Extraction Methods 


A number of patents taken out during 
the year have covered solvent extraction 
processes in the extraction of uranium 
and one or two typical examples are 
given here. 


The United Kingdom Atomic Energy 
Authorities claim a method” for the 
separation of uranium from carnotite, 
pitchblende or uraninite by digesting the 
ore with 50 per cent nitric acid, evapor- 
ating to dryness and then extracting the 
residue with ethyl ether or isopropyl 
ether. Impurities which may be present 
are removed by extracting the ether with 
1 per cent of its volume of water. The 
ether may then be evaporated off and the 
residue ignited at 1000 deg. C. or, altern- 
atively, the uranium may be extracted 
back into water which may then be 
evaporated and ignited. 


In an alternative method,” where the 
ore may contain calcium carbonate, it is 
treated with hydrochloric acid and then 
extracted with acetone. The uranium is 
then precipitated with ammonia. Sulphuric 
acid may be used in the acid treatment 
of the ore, but a certain amount of 
calcium chloride must be present in order 
to bring about rapid settling of the 
lailings and a good extraction with the 
acetone. If the ore contains organic 
Impurities, then a preliminary roasting 
with 10 Ib. of potassium chlorate per ton 
IS necessary. The lower alcohols and 
other ketones may be used for the 
extraction but apparently acetone is to be 
preferred. The process is carried out in 
an inclined cylinder up which the acidul- 
ated ore passes countercurrently to the 
acetone, which is pumped from the 
Ottom into the precipitation column, 


The recovery of uranium from low- 
grade ores has been described by workers 
of the United States Atomic Energy 
Commission. The ore is first of ail 
Toasted at between 450 deg. and 800 deg. 
C. to get rid of volatile organic matter 
and is then chlorinated using chlorine, 
sulphur chloride, phosgene or carbon 
tetrachloride at between 600 deg. and 

_deg. C. The mixture of volatile 
chlorides formed was passed through a 
‘yclone separator or electrostatic pre- 
“ipitator at between 700 deg. and 900 deg. 


C. The volatile chloride gas was then 
passed into a molten alkali salt at 
between 700 deg. and 900 deg. C. After 
cooling, this was dissolved in water and 
acidified with sulphuric or nitric acid. 
The uranium was extracted with benzyl- 
amine or ether and the solvent then 
evaporated off. 


The separation of germanium from the 
wastes of pyrocatechol production has 
been described by A. Horvath and co- 
workers.” Gas liquor from a Hungarian 
iron plant contains 2 g. of germanium 
oxide per cu. m., and this is first of all 
concentrated and extracted with ether to 
remove the pyrocatechol. Between 25 and 
30 per cent of the germanium is also 
extracted, the rest remaining in the 
aqueous phase. After removal of the 
ether and the water from each of the 
phases, the residual germanium is distilled 
off as the tetrachloride after treatment 
with HCl. Subsequent purification is 
achieved by redistillation through a 
column filled with copper turnings, 
followed by hydrolysis, 


The separation of zirconium and 
hafnium has been the subject of an invest- 
igation by the United States Bureau of 
Mines.“ The Albany separation plant has 
processed 2,500,000 Ib. of zirconium tetra- 
chloride, producing a zirconium oxide 
having an average hafnium content of 
40 p.p.m. and a hafnium oxide containing 
less than 2 per cent zirconium. The 
separation plant feed consisted of an 
acid aqueous solution of the zirconium 
and hafnium thiocyanate complexes which 
was passed through glass columns 
countercurrently to a mixture of methyl 
isobutyl ketone and thiocyanic acid. This 
selectively extracts the hafnium together 
with about 30 per cent of the zirconium. 
The aqueous zirconium solution leaving 
the system is essentially free from 
hafnium. The organic extract was treated 
with hydrochloric acid to remove zir- 
conium and the aqueous solution recycled. 
The hafnium was then removed from the 
organic stream by sulphuric acid. Both 
solvent and thiocyanate were, of course, 
recovered and recycled. 


Vacuum Techniques and Ion 
Exchange Methods 


Sodium and potassium are becoming 
increasingly important because of their 
use as metal reductants and as heat 
exchange media in high flux nuclear 
reactors, and V. M. Gus’kov and co- 
workers” have described a method for 
their production. Sodium or potassium 
chloride, calcium oxide, aluminium, 
calcium, sodium or potassium fluoride 
and a reducing agent such as silicon, 
aluminium, or a mixture of these with 
ferrosilicon, are intimately mixed in 
powder form and _ compacted into 
briquettes. These are then charged into a 
shaft furnace which is at first heated to 
780 deg. C. at normal pressure. It is then 
rapidly evacuated to about 0.5 mm. pres- 
sure and the temperature is raised to 
between 800 and 900 deg. C. For the 
production of sodium the optimum tem- 
perature range lies between 800 deg. and 
850 deg. C. and for potassium between 
900 deg. and 950 deg. C. Production time 
is about 10 hours, including two hours to 
charge and two hours to empty. 


The recovery of zinc from scrap brass 
by means of a vacuum distillation 
technique has been described by A. 
Szulyovszky.” The scrap was first of all 
placed on an iron tray, and oil and 
grease were removed by heating. The 
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zinc was then distilled off at a temper- 
ature of between 1100 deg. and 1130 deg. 
C. and a pressure of 0.1 atmosphere. The 
process took about five hours and the 
metal could be precipitated from the 
vapour in either solid or liquid form. The 
zinc obtained is of quite high purity and 
the only limitation to the process is that 
the thickness of any piece must not be 
more than 2.5 mm. 


Data for the thermal preparation of 
magnesium by a vacuum process from ser- 
pentine and other ores using calcium car- 
bide and aluminium have been published 
by M. V. Darbinyan.” The author has 
based his observations on theoretical work 
as well as chemical and crystallographic 
analysis of raw materials and reaction 
products. It was found that the most 
favourable conditions for magnesium 
preparation occurred when the average 
ratio of silicate to calcium carbide was 
49-54.2 to 44.4-49.3, the pressure 0.5- 
1 mm. of mercury, and the temperature 
between 1200 deg. and 1300 deg. C. The 
time taken for completion of the reaction 
varied between two and four hours and 
the yield varied between 46.4 and 72.6 per 
cent. When calcium fluoride was used as 
a catalyst the yield was improved and the 
starting temperature of the reaction 
reduced, 


The mass production of the pure rare 
earths has been reviewed by R. A. 
Labine.* The metals are separated by an 
ion exchange method employing a sul- 
phonated polystyrene cation exchange 
resin in a series of five columns. Elution 
is carried out by a 0.5-1.0 per cent 
aqueous solution of ethylenediamine- 
tetra-acetic acid and the eluate is then 
passed through a further ten ion exchange 
columns containing resin preloaded with 
copper. To each rare earth cut, as it 
emerges, is added oxalic acid which 
precipitates the rare earth oxalate. This is 
filtered off and ignited to the oxide. The 
oxide is converted to the fluoride which 
in the final step is reduced to the metal 
with calcium. 


Roasting and Smelting Processes 


Large scale experiments carried out at 
the Belovsk zinc plant on the roasting of 
zinc concentrates in a fluidized bed have 
been described by I. V. Babina and co- 
workers.” The burden consisted of a 
mixture of zinc concentrates and Waelz 
oxides containing Zn 46-48, S 27-29, Pb 
1.1-1.4, Cd 0.14-0.19 and water 10-11 per 
cent. The optimum temperatures were 
found to be 920-1080 deg. C. under the 
arch, 870 deg.-1000 deg. C. at the inlet, 
350 deg.-400 deg. C, after the cyclones 
and 190 deg.-230 deg. C. after the 
exhaust fan. The average air consumption 
was over 6,000 cu. m. per hour of which 
500-650 cu. m. per hour was used to cool 
the calcine. The elimination of lead and 
cadmium was two to three times as high 
as is obtainable in the conventional 
roasting process. 


The use of oxygen in the shaft smelt- 
ing of lead has been described by A, M. 
Vartanyan and D. S. Kopchenko.” As the 
oxygen content of the blast is increased 
from 21 to 26.5 per cent the furnace 
production is increased by 27 per cent. 
The coke consumption falls by more than 
13 per cent, the waste gas temperature 
drops by about 160 deg. and the dust 
loading drops from 2.0-2.5 to 1.5-1.7 g. 
per cu, m. The lead content of the slag 
falls by about 2 per cent and there is 
an overall increase in lead recovery of 
the order of 1 per cent. 





Annual Review 























Armour’s Cationic Flotation Reagents 
and Distec Fatty Acids for recovering 


these and other materials 
nn 
AMBLYGONITE * SPODUMENE - ILMENITE - PHOSPHATE - BARYTE BERYL 
CEMENT ROCK * CHROMITE - FELDSPAR * FLUORSPAR HEMATITE 
KALINITE * MANGANESE - MICA - POTASH - SALT SCHEELITE - SILICA 
SYENITE * TALC - VERMICULITE 
ARMEENS and ARMACS can solve some of your problems. Armour— 
first to develop the use of cationic chemicals in flotation—continues 
to lead the way toward improved methods of applying these 
chemicals. Results of broad Armour research and experience are now 
available in a new 20-page booklet, for which please ask. 


6 ARMOUR HESS ~ 


DISTEC 


CHEMICALS LIMITED & 


4 CHISWELL STREET - FINSBURY SQUARE - LONDON - E.C.1, - TELEPHONE: METROPOLITAN 0031 





coverir 
grade 
contair 
electric 
sulphu! 
the iro’ 
is sme 
been Ff 


Alth 
separat 
ner” h 
germar 
above 
dioxide 
the get 
and is 
the ap) 


Thern 
and 2 


The 
used 2 
capabl 
duct. | 
produc 
decom 
quartz 
a wide 
all cas 
produc 
0.059, 
0.005. 





Ce 


En 





A Soviet patent has been claimed by 
5. M. Egorov and S. Shesternin® 
covering the recovery of tin from low 
grade concentrates. These, or other tin- 
containing materials, are smelted in an 
electric furnace with coke, silica, and 
ulphur-containing materials. To prevent 
the iron from dissolving the tin the charge 
is smelted on a carbon filter which has 


been preheated. 


Although germanium is_ frequently 
separated via the tetrachloride, O. Rés- 
ner’ has claimed a process in which the 
yermanium-containing material is heated 
above 800 deg. C. in a stream of carbon 
dioxide, This has the effect of converting 
the germanium to GeO which is volatile 
and is then condensed in a cool part of 
the apparatus. 


Thermal Decomposition Methods 
and Zone Refining 


The iodide method in which iodine is 
used as a vehicle is still used and is 
capable of producing a very pure pro- 
duct. R. F. Rolsten* has described the 
production of iodide niobium by thermal 
decomposition on an indirectly heated 
quartz surface. The method was tested on 
a wide range of commercial grades and in 
all cases produced a considerably purer 
product. Typical samples contain O 0.033- 
ar N 0.001-0.005, and carbon 0.001- 


A. C. Loonam has claimed a method 
for the production of titanium via the 
tetraiodide.* The tetraiodide is purified 
by fractional distillation between 150 deg. 
and 379 deg. C. and is then directed 
against a surface which is heated to 


between 1100 deg. and 1700 deg. C. The 
decomposition is carried out under 
reduced pressure since, as the pressure 
increases, the lower iodides of titanium 
can be stabilized in the vapour and there 
is a consequent decrease in the metal 
yield. The iodine is recovered for re- 
cycling. 


Another variation has been claimed by 
K. J, Korpi and R. C. Johnson.® Titanium 
ore is reduced with charcoal or petroleum 
coke to give a mixture of titanium and 
titanium carbide. This mixture is then 
reacted with titanium tetrahalide to give 
the liquid dihalide. The dihalide is de- 
composed at 600-800 deg. C. by the 
insertion of heating elements into the 
liquid. The elements are sheathed with 
titanium and the refined metal deposits 
on this sheath. The process is also suit- 


Extraction Metallurgy 


able for other refractory metals such as 
zirconium, hafnium, thorium, tungsten, 
vanadium, molybdenum and uranium. 


The zone melting method of purific- 
ation has been applied to the production 
of pure uranium by J. R. Murray.” It 
will be remembered that in the case of 
uranium there is a volume _ change 
accompanying the phase change in the 
solid state. Passage through this phase 
may well cause cracking of the contain- 
ing vessel and it is therefore necessary to 
maintain the whole mass of the metal 
above the temperature at which this 
change occurs, An auxiliary heat source 
can then be used to produce the fused 
zone which can be made to traverse the 
metal mass. The author used a U;Os 
crucible and maintained the temperature 
above 776 deg. C. 
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Enable us to offer 





Samples supplied on request. 


FLOAT-ORE, LTD. 


34 STRONSA ROAD, LONDON, W.12 


What’s new in FLOTATION ? 
REAGENTS developed by 


FLOAT-ORE 


CONTINUAL RESEARCH, 


NEW METHODS, 


GREATER RECOVERIES 
IMPROVED GRADE 


REDUCED COSTS 


MAY WE HELP YOU in this ever widening field? 
WE ARE AT YOUR SERVICE whatever your problem 


COMPETITIVE PRICES 


For further information please write or telephone to 


Telephone : SHEpherds Bush 7527 
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500 B.H.P. DIESEL MECHANICAL LOCOMOTIVE 
Incorporating |2RPHL Paxman Diesel Engine Scoop 
Control Fluid Coupling and high and low range, 
“S.S.S. Powerflow” 3 Speed Gear Box. Maximum 
speed 28.4 m.p.h. 


For JOHN LYSAGHTS LTD 
SCUNTHORPE WORKS 


333 B.H.P. DIESEL MECHANICAL LOCOMOTIVE 
Incorporating Paxman 8 RPHL Diesel Engine 
Scoop Control Fluid Coupling. “‘S.S.S. Powerflow” 
3 Speed Gear Box. Maximum speed 14.51 m.p.h. 
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DESIGNERS AND 


HUDSWELL, CLARKE & GO LTD smu 


DIESEL ELECTRIC, 
1860-1960 LOCOMOTIVE ENGINEERS, RAILWAY FOUNDRY, LEEDS, 10 ELECTRIC AND 
100 YEARS OF TELEPHONE: 34771 (6 lines). CABLES: LOCO, LEEDS. 


BATTERY 
LOCOMOTIVE London a ee eae a Street, S.W.| LOCOMOTIVES 
BUILDING Telegrams: Hudclar, Sowest, London. Cables: Hudclar, London FOR ALL PURPOSES 
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Electric Decking Rams 


PRESS A BUTTON, save time and 
money. CAGES and Tipplers loaded 
the modern way. Interlocked and 


failing to safety. Single or double 
units provided. 





By kind 

permission 

of the 

National Coal Board. 











Mechanical Handling Equipment 


By Hudswell, Clarke 


0 tay 
“vw e™. 
i Mine 








= ms 


Car Creeper 


30 ft. long and handling 
two cars of 7 tons capacity, 
which has been installed at a 
South Wales colliery. 


= o 
British 
‘ " a . 
am Seem ~ Engineering 
By kind \ j att 
permission ‘ : > = 
National Coal Feary .' at its best 





Hudswell, Clarke & Co. Ltd. pesicners ano BUILDERS OF COLLIERY MECHANICAL HANDLING EQUIPMENT 
Jack Lane, Leeds 10. Telephone: 34771 (6 lines) Cables: LOCO, LEEDS 
London Office: 14, Howick Place, S.W.. Tel: ViCtoria 6786. Grams: Hudclar, Sowest, London. Cables: Hudclar, London 
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INDUSTRIAL MINERALS 

















Union of South Africa 




















Andalusite 








Antimony 





Arsenic 
Asbestos 
Barytes 
Beryl 

Calcite 






















Chrome 
Coal 
Columbite 
Copper 























Corundum 








Emerald 











Felspar 








Fluorspar 

















Garnet 





Granite 






























Fuller’s Earth 









Graphite 
Gypsum 
Hornblende 
lron Ore 
lron Pyrites 
Kaolin 


Kieselguhr 





Kyanite 
Lead 
Lime & Limestone 
Lithium 


Magnesite 





Manganese 
Marble 

Mica 

Mineral Pigments 
Nickel 


Osmiridium 








can be obtained from :— 








Phosphates 


Platinum 





Salt 
Scheelite 
Silcrete 
Silica 
Sillimanite 
Talc 
Tantalite 
Tin 
Titanium 
Tungsten 
Vanadium 
Vermiculite 
Wolfram 


Wonderstone 





Zinc 


Full particulars about the above and other minerals 


The Overseas Representative, 


Department of Mines 


Telephone: WHitehall 4488 


SOUTH AFRICA HOUSE, LONDON, W.C.2 








Precious Stones 
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By Our Own Correspondent 


world recession of 1958-59, the 

value of mineral production in the 
Union climbed to yet new heights last 
year, the grand total being £394,000,000 
compared with the final figure of 
£362,000,000 for 1958, involving the pro- 
duction of more than 50 different types of 
mineral. Neither of these figures takes into 
account platinum, about which no details 
of output or value are published. Since, 
however, this industry has had a much 
brighter year, the total must be still 
greater. 


LTHOUGH there were still some 
A= patches arising from the 


GOLD MINING 


The main contributor to this major 
advance has been by the gold mining 
industry. Total output from all sources 
rose from 17,656,442 oz. in 1958 to 
20,066,753 oz. last year, and the value 
increased from  £219,160,693 to 
£250,152,143—-a_ rise of just under 
£31,000,000 or 14 per cent. 


With the imposition of the “ceiling” on 
production, uranium sales are virtually 
fixed, The output last year was 12,297,667 
lb. compared with 12,108,143 Ib. in 1958. 
Revenue amounted to £52,136,595 against 
£53,207,263. In addition, the mines pro- 
ducing pyrite and making sulphuric acid 
or the recovery of uranium reported a 
profit of nearly £1,600,000 from this 
activity, 


All in all the gold mining industry, 
excluding those small properties which 
are not members of the Chamber of 
Mines, showed a working profit for the 
year of £114,908,538 against £99,098,271 


bor 1958—an increase of nearly 16 per 
ent, 


The increase in the value of gold pro- 
duced and the higher working profits 
arse from three main factors—a greater 
tonnage milled, an improvement in 
average grade and lower working costs. 


Total tonnage milled rose from 

65,500,000 to 70,500,000 tons. A large 
Proportion of this came from the 
‘Xpansion of operations by the young 
Mines, but the milling rate of many of the 
mines was greater than in 1958. 
his latter arises directly from the further 
“arp improvement in the labour situ- 
ation as a whole. 


Pad influx of both white and African 
orkers to the mining industry, com- 
eo upon in last year’s review, has 
: inued and it can be said that outside 
a Specialist fields, the gold mining 

Ustry at long last is enjoying virtually 


full labour complements. In fact, in 
certain categories managements are being 
able to be relatively choosey. Secondary 
industry in the country is increasing the 
tempo of its operations, but so far there 
are no indications of any great desire by 
artisans who left it for the mines a year 
or so back to return. They find, partic- 
ularly in the new mining areas with their 
first-class townships and amenities, 
notably the very low rentals charged for 
housing, that though cash wages are 
below those offered in industry, real 
wages are considerably higher. 


The African labour force is higher than 
it has ever been before. This is in part 
due to the Government’s policy of 
repatriating unemployed Africans in the 
urban areas to their homes. Before the 
application of this measure all the major 
cities found themselves with a very large 
unemployed African population, with all 
the social and economic problems 
involved in such a situation. The repatri- 
ation of these men has largely solved 
these problems and a large proportion of 
them have volunteered for work on the 
mines. 


There have also been two other 
important developments in regard to 
African labour. The percentage of “raw” 
workers—that is those who have never 
worked on mines before—continues to 
show a steady decline, as more and more 
African miners voluntarily sign on for 
further contracts. Not so many years ago, 
the average young African in the native 
territories only worked one contract and 
returned to his home for good. It seems 
now that a growing proportion of African 
workers are coming to regard mining as 
an almost permanent field of employment, 
interrupted only by short visits home 
between contracts. This development has 
increased efficiency in that the bulk of 
African workers now have a working 
knowledge of mining. 


The other development is the increasing 
amount of attention being devoted to 
training within the industry. The first 
part of this is the use of aptitude tests by 
which recruits are graded for their suit- 
ability for the various types of work, 
including the identification of potential 
leaders. The second is training schools on 
surface, which are equipped with dummy 
stopes, where intensive classes are con- 
ducted in all aspects of mining before 
workers are sent underground, and where 
more advanced tuition is given for “boss 
boys”—the gang leaders who work under 
the direction of the White miners. 


Training of White workers is also 
advancing fast. Most mines, for example, 
insist that all their mining staffs are 
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proficient in ‘“Fanakalo,” the lingua 
franca of mining in Southern Africa. It is 
a hybrid synthetic language of English, 
Afrikaans and Native languages, but it 
has been found that with its growing 
adoption efficiency and productivity have 
improved with easy communication of 
instructions and ideas. An interesting side- 
light on this is that a number of miners 
from Europe—particularly from Hungary, 
who are still unable to speak either 
English or Afrikaans with any measure of 
success, are perfectly at home in 
“Fanakalo” and use it outside of mining 
life. The system of tuition is repetition 
with pictures and the handling of various 
items of mining equipment. It can be 
applied to other languages, as was proved 
by an experiment in which a completely 
“raw” African from the Tropics was 
taught basic mining English in only a 
fortnight. 


The system of surface training is 
certainly paying dividends. It is estimated 
by the consulting engineer of one major 
group that a particular mine has been 
able to increase the productivity of 
African underground workers by 40 per 
cent. 


It is due to the larger and more efficient 
labour force that the older mines were 
able last year to reduce short-term 
fluctuations in milling rates and to main- 
tain tonnages around rated mill capacities. 
The 1958 figures showed an improvement 
on those for 1957, but those for last year 
show the measure of improvement of 
some of the older properties: 


(in thousands of tons) 
1958 
1,492 
2,200 
1,096 
1,547 
2,360 
1,188 
1,079 
1,460 


1959 
1,627 
2,296 
1,208 
1,653 
2,555 
1,269 
1,151 
1,523 


Brakpan 

Durban Deep ... 
East Dagga 

E. Geduld 
Grootvlei 
Libanon 


Venterspost 


It can be seen from this that in some 
cases the extra tonnage achieved was not 
far off the equivalent of a full month’s 
milling. 


The adequate supply of labour has 
also permitted development on an 
increased scale. For the new mines this 
has meant the speedier opening up of 
properties, resulting not only in being 
able to accelerate expansion plans, but 
also in being able to increase geological 
information about individual properties 
and of the O.F.S., Klerksdorp and Far 
West Rand fields as a whole. 


The overall increased milling rate has 
contributed to the drop in working costs. 
Last year these averaged 45s. 4d. a ton 
or 162s. 5d. an oz., against 46s. Ild. a 
ton and 178s. 9d. an oz. in 1958, respect- 
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A new cable drum symbolises the 

combined resources of Henley's, Liverpool Cables 
and Siemens Ediswan. To meet the power needs 
of the mining industry these three great 
companies combine their tremendous experience 
and manufacturing capacity. Behind 

them is the huge research and development 
organisation of the AEI. For power 

cables, trailing cables, signalling and 

telephone cables — for all cables used 

in the modern mining industry-the 

AEI Cable Division can offer a 

service which is unsurpassed. 

You can rely on AEl. 


ANEW 

> 4. 1:[0] 8 
FOR 
POWER... 


CAEI)CABLE DIVISION 


Associated Electrical Industries Ltd 


51-53 Hatton Garden, London, E.C.1 
Phone: CHAncery 6822 
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ively. These comparisons are not absolute, 
having regard to the changing contribu- 
tion of old and new mines to the averages 
and to changes in the average grade from 
ear to year, as well as the new system 
of charging losses on the gold side of 
certain mines to “U” production costs. 
Perhaps a better indication is that the 
total cost of increasing the tonnage 
milled by 5,000,000 tons was less than 
£7,000,000. 


Nothing has happened over the past 
year in regard to the “vulnerable mines.” 
With the upsurge in the outputs of the 
younger mines—which is much greater 
than was hoped for even a year or so 
ago—it appears that the marginal proper- 
ties will just be allowed to die quietly, 
with the reservation that a higher gold 
price might come along in time to keep 
some of them going. 


In the first two months of this year two 
old stagers gave the Government the 
statutory three months’ notice of possible 
intention to cease mining operations. This 
does not: necessarily mean that this will 
happen in this period, but it is a clear 
indication that, unless something unfore- 
seen occurs, the effective mining life is 
not long. 


One of these mines. Robinson Deep, is 
an historic property, for the first milline 
of the conglomerates of the Main Reef 
series is believed to have taken place on 
it in January 1887. Its future depends 
largely on whether values pick up at 
depth. For, in spite of its age, Robinson 
has been mining consistently around 
10,000 ft. for many years past. 


Central Rand 


On the Central Rand, there have been 
no major mining developments over the 
past year, apart from the highly satis- 
factory milling rates discussed above. 
Work is continuing with the opening up 
of the ultra-deep levels at E.R.P.M., 
which were discussed in detail in last 
year’s review, ‘ 


It has, however, been decided to build 
anew large centralized reduction plant to 


replace the existing Angelo and Cason 
plants which are obsolete and expensive 
to operate. The new plant is scheduled to 
come into operation in the middle of 
next year with an initial capacity of 
140,000 tons a month, to be expanded to 
170,000 tons by the middle of 1962. The 
estimated cost of this is around 
£2,400,000. This amount will be more 
than offset by savings in costs and 
improvements in efficiency during the first 
seven years of operations. 


Ultra Far East Rand 


The past year has seen major develop- 
ments on the Ultra-Far East Rand. The 
first producer in the Kinross area—Union 
Corporation’s Winkelhaak — has gone 
from strength to strength, and it looks as 
if performance will outstrip the estimates 
made earlier, which at the time were 
thought to be over-optimistic. The unusual 
mill, consisting of four 50 ton-capacity 
tube mills with cyclone classifiers in 
closed circuit and electronic pebble feed 
equipment, with a rated capacity of 
60,000 tons a month, has been treating 
80,000 tons. A further unit will be 
commissioned around the middle of this 
year which will raise the rate to at least 
90,000 tons a month, which is what the 
present shaft systems can handle. Grade 
has shown an encouraging increase and 
this will improve still further in the light 
of current development values which are 
running at over 600 in.-dwt. with high 
percentage payability. Incidentally, this 
value has been “cut” to conform to ore 
reserve calculations, so that if it is 
maintained the ore exposed will have a 
possible milling grade of 9 dwt. 


Towards the end of last year, Union 
Corporation announced the flotation of 
two further mines in the area adjoining 
Winkelhaak and also indicated that a 
third one might come about. They are 
both relatively shallow properties. At the 
one, Leslie, the deepest section of the 
property will be about 3,600 ft. and at 
the other, Bracken, about 3,000 ft. 


Indications are that Bracken is likely 
to prove a richer proposition than 
Winkelhaak, since the average of borehole 





THE GOLD INDUSTRY’S PROGRESS 


Tons milled 

Ounces * 

Grade (dwt.) 

Working revenue (gold) * .. 

Working revenue (per ton 
milled) .. 

Working costs .. 

Working costs per ton 
orking costs per oz. 

Total 

gold 

Est. total working profit 
per ton from gold . 

Tons treated for uranium .. 

Grade (Ib. per ton) 

Output (Ib.) . 

Uranium and thorium 
exports 

Uranium profits 

Dividends paid 

A cag solomon of output. 

Total profit: 1957, £91.141.788; 





1958, £99.098,271; 


1957 
66,114,000 
16,540,817 

5.000 


£212,596,791 


62s. 10d. 
£149,871,972 
45s. 4d. 
18ls. 3d. 


£57,833,593 


17s. 6d. 
21,624,126 
0.512 
11,081,546 


£49,859,496 
£33,308,195 
£36,699,373 


. n| . = ° ® 
Includinz non-Chamber of Mines’ Properties. 


1958 
65,542,350 
17,655,739 

5.228 
£219,160,693 


65s. 9d. 
£153,826,721 
46s. 11d. 
178s. 9d. 


£61 ,356,212 


18s. 10d. 
23,521,869 
0.515 
12,108,143 


£53,207,263 


£37,742,059 
£42,570,991 


£1.591.556. 


1959, £114,908.538. 


1959 
70,478,800 
+20,066,753 
5.556 
£250,152,143 


69s. 11d. 
£160,046,483 
45s. 4d. 
162s. 5d. 


£86,078,243 


24s. 7d. 
23,947,626 
0.523 
12,297,667 


+£52,136,595 
£27,238,739 
£45,371,365 








N.B.—Profits from gold and uranium and working costs for 1959 are not compar- 


able with 
On gold 


previous years, owing to a change in accounting methods whereby the losses 
Oj certain uranium producers are now being charged to uranium working costs. 
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results is 600 in.-dwt. against the 305 
originally obtained on Winkelhaak. The 
Leslie average is somewhat lower at 
500 in.-dwt. Leslie has the larger claim 
area and its milling rate is planned to be 
150,000 tons a month, against 100,000 
tons for Bracken. A start has been made 
with shaft sinking on both properties. 
The Leslie system should intersect reef 
at about 1,500 ft. and that at Bracken at 
around 1,360 ft. 


It is estimated that when in full pro- 
duction Bracken should have a mill grade 
of about 10.5 dwt. and should be 
producing gold at approximately 
£7,900,000 a year. Leslie’s grade is 
estimated at 8.5 dwt. with revenue close 
on £10,000,000. 


Further prospecting is taking place in 
the area—mainly to the north of the 
existing properties—but no information 
is available as to whether it is meeting 
with any success. 


Far West Rand 


For the Far West Rand mines, this has 
been a noteworthy year from almost 
every aspect—profits, geologically and 
from the standpoint of technical develop- 
ments. In February this year, West 
Driefontein made history by being the 
first gold mine to make a working profit 
of more than £1,000,000 in one month. 
This was derived from the milling of 
118,000 tons of ore with a milling grade 
of 18.4 dwt. and working costs of 69s. a 
ton or 75s. an oz. 


This is not the end of the matter, for 
the milling rate of Carbon Leader will 
be increased to 130,000 tons a month by 
the middle of this year. And by July next 
year, 50,000 tons a month will be treated 
from the Ventersdorp Contact reef, rising 
to 75,000 tons by mid-1964. When all this 
is completed, working profits will prob- 
ably run in excess of £15,000,000 a 
month. 


Development results at this property 
have been most interesting over the past 
year. Drilling on Carbon Leader suggests 
that a greater proportion of the lease area 
is underlain by this horizon than was 
first thought. To exploit this the No. 4 
shaft in the eastern section is being 
equipped with large hoisting equipment 
scheduled to handle around 277 tons of 
rock an hour. 


Work on the Ventersdorp Contact reef 
has turned up excellent values with high 
percentage payability. This forms part 
and parcel of the general improvement in 
results from this horizon on other mines 
in the area where it exists. At Libanon, 
development in a drive south towards the 
new Harvie-Watt shaft has yielded 
encouraging values. High values and per- 
centage payability have also been 
encountered in the southern portion of 
Venterspost G.M. Ventersdorp Contact 
reef will also be an important source of 
ore in J.C.I.’s new Western Areas mine, 
which lies to the south-south-east of 
Libanon. 


Until relatively recently, the tendency 
had been to regard the V.C.R. as a mere 
sweetener to the Main Reef, with patchy 
values and erratic payability. It would 
appear now that it could be a singularly 
important source of ore in the years to 
come. 


The decision was taken last year to go 
ahead with Western Areas—J.C.I.’s new 
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REINFORCED CONCRETE UNDERGROUND: 2's Scmeststicn Comm 


types of specialist underground work — of which the above roadway is an example. Backed 
by 40 years’ experience Cementation can offer expert advice on design and construction 
as contractors for shaft sinking, reinforced concrete structures for underground ~ 
cavations, junctions and pit bottoms, ground in jections, underground dams and pneumatic 
stowing. Cementation has unsurpassed specialised knowledge of the most economical 
methods of working in all types of strata and conditions in all parts of the world. 


Cementation 


THE CEMENTATION COMPANY LIMITED - MINING DEPARTMENT 


Bentley Works, Doncaster Doncaster 54175 and 54136 HEAD OFFICE: 20 Albert Embankment, London SEr: Reliance 764 
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property on the Far West Rand. Explor- 
atory work started as far back as 1951. 
jn 1955, the results obtained were such 
that a more intensive drilling programme 
yas undertaken. In the course of 
operations some 51 boreholes were put 
down to depths varying from 2,000 to 
7000 ft. Seventeen boreholes were drilled 
in what is now the lease area—some 2,230 
claims in extent—of which 15 intersected 
payable reefs at depths between 2,600 and 


6,000 ft. 


The geological formation is rather 
ynusual. Immediately below the Venters- 
dorp Contact reef—the parting running 
from 8 to 100 ft.—are massive Elsburg 
conglomerates, followed by a number of 
individual reefs. These latter appear to 
hear a close resemblance to the Elsburg 
reefs exploited at Western Reefs in the 
Klerksdorp area and those being opened 
up at Loraine G.M. in the O.F.S. It is 
estimated that the area is underlain by 
some 68,000,000 tons of ore averaging 
93 dwt. over 60 in., equal to 558 in.dwt. 


Shaft sinking is now in progress and 
the reef should be intersected around 
3300 ft. In the initial stages of 
operations, ore will be transported some 
15 miles by road to Randfontein Estates, 
where milling facilities of 50,000 tons a 
month will be available. Thereafter, all 
going well, Western Areas will erect its 
own reduction plant with an ultimate 
capacity of 200,000 tons a month. The 
total cost of the whole project is 
estimated at £9,500,000, which is 
extremely low by post-war standards. 


Western Deep Levels 


Interesting as all these developments 
are, the whole Far West Rand picture is 
dominated by Western Deep Levels. In 
last year’s review reference was made to 
the excellent progress being made towards 
bringing this giant to production. The past 
year has seen the rate of advance speeded 
up further, and it now looks as if gold 
production will start two or three years 
ahead of original anticipations. 


In February this year, the No. 3 shaft 
system was completed to 6,354 ft., from 
which development has started on the 
Ventersdorp Contact reef horizon. From 
this point sinking will be continued to the 
Carbon Leader horizon which lies at 
about 9,000 ft. below surface. 


The main shaft will be a sub-vertical, 
but the companion ventilation shaft is 
being continued straight down in one go 
0 its final depth of 10,500 ft. In order 
‘0 use the latter for hoisting in initial 
development of the V.C.R. horizon and 
also so as not to lose any time in sinking, 
it will be plugged at its present depth and 
separate hoists used for sinking oper- 
ations, Early in the second half of this 
year, a Koepe winder will be commis- 
‘ioned, which will allow of greater 
lonnages being handled. Levelling of the 
ground for the reduction plant started at 
an earlier date and this should be 
commissioned by November next year, 
When V.C.R. can be treated. This is a 
peed of estimates made in January, 


on “one-go” sinking of the ventilation 
‘ema _No. 2 shaft system being 
fecal with the No. 3 one, though 
ageing slightly behind—will allow of 
aa development on the Carbon Leader 

Ming early in 1962. The complete shaft 


systems should be available around the 
middle of 1963 and stoping should follow 
by March 1964. Previous estimate was that 
this would take place around the end of 
1966. 


This rapid advance can be attributed, 
firstly, to the maintenance of a high rate 
of shaft sinking; despite the fact that 
some 5,000 ft. of the notorious water- 
bearing dolomites had to be penetrated 
and that large pump chambers and seven 
stations were cut—equivalent to a total of 
8,200 ft.—the shaft sinking rates achieved 
were excellent by any standards. The 
progressive rate of advance for No. 3 
main shaft was 300 ft. a month, plus 
175 ft. of development. The time lost 
through cementation was 37.7 per cent, 
this being equivalent to 760 ft. a month. 
The best sinking month saw 558 ft. 
advanced with 32.5 per cent time lost, 
which is equivalent to 870 ft. a month 
with no hold-ups. The fastest sinking rate 
was 532 ft. in one month with 39.9 per 
cent time lost, equal to 885 ft. in uninter- 
rupted operations. 


The second reason for the high rate of 
progress is the detailed planning of all 
operations, well in advance, done on the 
mine, Day-to-day schedules already exist 
for two to three years ahead, virtually on 
a day-to-day basis. Another great aid has 
been the translation of drawing board 
plans into detailed models of almost every 
aspect of underground activities, present 
and future. 


As a result of this, many important 
modifications of original plans have been 
made which expedite work and which 
will lead to increased efficiency when the 
production stage has been reached. It 
can also be truly said that Western Deeps 
is the pooling of the technical knowledge 
of the whole gold mining industry. Not 
only have all the consulting engineers and 
mine managers of the Anglo-American 
group contributed ideas and criticisms, 
but the consulting engineers of all the 
other mining houses visited the property 
at the invitation of the Manager, Mr. 
Frank Ludwig, to contribute their views 
on the best ways of opening it up. 


Among the other West Wits line mines, 
Blyvooruitzicht is sinking a new shaft to 
assist in opening up the deeper levels of 
the property. This will differ from usual 
procedure in that it is being put down 
north of the Carbon Leader sub-outcrop 
in order not to tie up any tonnages of ore 
in the shaft pillar. 


At Doornfontein recent development 
has shown that mineralization towards the 
western boundary of the property is richer 
than was originally thought. Before long 
a new shaft will be put down to serve this 
and the deeper southern section of the 
lease area. This will have a large hoisting 
capacity since duplicate equipment to that 
being installed at West Driefontein, 
described above, is on order. 


Considerable new drilling is taking 
place in the West Wits area. The ground 
to the south and east of Libanon is being 
investigated for Ventersdorp Contact reef 
and drilling has started south-west of 
Doornfontein to explore Carbon Leader. 
Cons. Gold Fields have options over 
virtually all the ground south of the 
existing mines to the Vaal River. Drilling 
is also continuing to the west in the 
Gerhardminnebron area, but no inform- 
ation of any importance has_ been 
obtained so far. 
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South Africa 
Klerksdorp Area 


The past year brought mixed fortunes 
to the mines of the Klerksdorp area. Over 
all of them hangs, to a varying extent, the 
cloud of uncertainty regarding the future 
of uranium production when the contract 
period expires. It can be said, however, 
that, all going well, the main properties 
will have built up gold production by 
then to a point where profits from it 
should be around the combined gold and 
uranium figure of the present—in some 
cases possibly higher. 


Stilfontein ran into considerably lower 
development values in the early part of 
1959, but recent results show that the 
area involved was relatively limited. 
Nevertheless, this necessitated the speed- 
ing up of expansion programmes to 
counter the lower grade. This involved 
capital expenditure of the order of 
£2,900,000. This covered the sinking of 
a small shaft to serve the N.E. section 
of the property with men and materials 
and will later be used for ventilation only. 
The pumping capacity has been increased 
to the planned figure of 12,500,000 gallons 
a day; and the capacity of the reduction 
plant raised by a further 16,000 tons a 
month. Development was also done on 
an increased scale, reaching over 30,000 
ft. for the last quarter of 1959, compared 
witli some 18,000 ft. a year earlier. 


Hartebeestfontein has also been going 
through a spell of lower development 
values. Results so far in the deeper area 
of the mine have proved anything but 
spectacular, though the actual area up is 
still very limited. Here also develop- 
ment tempo is being accelerated and is 
running at about 9.000 ft. a month, includ- 
ing two high-speed haulages into the west 
and southern sections of the property. At 
the beginning of the year, a borehole in 
the western section of the property turned 
up the remarkable value of 15,317 in.-dwt. 


Work has started on the No. 4 shaft, 
which will have at least one unusual fea- 
ture. As a result of research work done 
by the Anglovaal group laboratories and 
the South African Council for Scientific 
and Industriai Research, conveyances will 
Operate on wire guides instead of the 
conventional steel guides and buntons. 
The latter will only be used at loading 
stations for steadying purposes. This will 
be the first time that a guide rope system 
will have been used in a large shaft such 
as this—24 ft. lined diameter and a final 
depth of 7,500 ft—to handle men, 
materials and rock. Full-scale sinking is 
scheduled to start around the middle of 
the year and it is expected that a very 
high rate of advance will be maintained 
as 15 ton kibbles will be used, instead of 
the 10 tonners employed in the industry 
as «at present. All going well, there 
should be a major break through on the 
world shaft-sinking record figure. 


During the year an interesting change- 
over was made at Hartebeestfontein’s 
uranium recovery plant. In it, as at Vir- 
ginia G.M. in the O.F.S., a hot ferric 
leaching process has been introduced, 
replacing the sulphuric acid—manganese 
dioxide method originally developed and 
employed on all other plants. The basic 
principle is the use of acid ferric sulphate, 
obtained by blowing sulphur dioxide 
through an auto-oxidation tower down 
which a solution of ferrous sulphate flows, 
directly as an oxidizing agent at a temper- 
ature of 75 deg. C. This process has not 
only improved uranium recovery percent- 
age but provides an economy in reagent 
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costs of the order of 2s. a ton of material 
treated. 


A substantial block of ground along 
the western boundaries of Hartebeest- 
fontein and Buffelsfontein has been 
taken over by these companies and added 
to their lease areas. Production at 
Buffelsfontein has built up steadily and 
by the end of this year the milling rate 
should be around 200,000 tons a month, 
compared with the current rate of less 
than 150,000. Preliminary work has 
started for the twin shafts which will 
serve the eastern portion of the mine, 
including precementation of the site, 
though actual sinking is not due to start 
unti! 1962. 


Vaal Reefs have been much in the 
limelight with their shaft-sinking perform- 
ances. In September they beat the pre- 
vious world record of 868 ft. held by the 
New Boutoff Don colliery in the U.S.S.R. 
by sinking 922 ft. in 30 days in the No. 2 
main shaft, which has an excavated dia- 
meter of 28 ft. and lined diameter of 
% ft. This was largely the result of im- 
provements in cleaning and concrete- 
lining techniques. On the cleaning side, 
an electrically-operated shaft lashing 
machine, designed by Mr. D. M. Bentley, 
aconsulting mechanical engineer of Anglo 
American, was introduced. 


This surmounted a problem which had 
existed since mechanical lashing was first 
introduced—dropping the grab on brake 
into the spoil under the impression that 
the heavy impact would drive the tines 
into it. Apart from this not being the 
case, wear and tear on grabs was heavy. 
The new machine reduces shaft cleaning 
to a push button operation with grab 
lowering and raising motions taking place 
at a fixed speed. On the lining side, 
assembling and dismantling of shuttering 
was speeded up by the introduction of 
movable decks in the galloway stage, 
which allowed operators to undertake 
bolting at normal working level. 


Vaal Reeis followed this performance 
up by sinking 954 ft. during November, 
but at the same time President Steyn in 
the O.F.S. broke the four-minute mining 
mile with 1,001 ft. However, the Vaal 
Reefs performance was certainly note- 
Worthy in several respects. The 954 ft. 
was achieved between the depths of 2,802 
and 3,756 ft. in the hard Ventersdorp 
lavas. It involved the hoisting of some 
57,000 tons of rock against President 
Steyn’s 53,00) tons. At the end of March 
this year, the shaft was down 5,756 ft. to- 
wards its final depth of 7,100 ft. 


Shaft-sinking at Zandpan G.M., west of 
Hartebeestfontein, has gone on steadily. 
The No. 1 shaft has a lined diameter of 
26 ft. and will have an ultimate depth of 
7,500 ft. It had originally been in- 
tended that it would be stopped at 5,000 
ft. and a sub-vertical put down 2,500 ft. 
This has been changed and the shaft will 
Se the full distance in one go. A feature 
of this shaft is that a brattice wall is 

Ing cut simultaneously with a sinking 
operation to provide up and down cast 
‘entilation for initial development. 


Western Reefs is embarking upon plans 
hee up gold production. The No. 4 
‘taft is to be sunk in the north-western 
Pe of the property with an ultimate 

pth of 6,700 ft. This will also have a 


Tattice wall installed. The cost is 
‘timated at £2,900,000 and will be 
hanced from profits, 
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The exploratory work to the west of 
the new Klerksdorp mines has revealed 
nothing of interest. It would appear that 
if the Vaal reef formation does exist, it is 
at uneconomic depths. However, the 
work to the south immediately over the 
Vaal River has revealed some interesting 
results, notably in the ground in which 
Western Holdings has an interest. A 
borehole intersected 1,269 in.-dwt. at 
7,227 ft. Investigations continue and 
there secms a real possibility that at least 
one mine can be opened up in the course 
of time. 


Orange Free State 


Major developments in the O.F.S. field 
over the past year have been two world 
shaft-sinking records, set up by President 
Steyn G.M., and the opening up of the 
Elsburg reefs at Loraine G.M. 


In November last year, 1,001 ft. were 
sunk in the main shaft of President 
Steyn’s No. 3 shaft system between 311 ft. 
and 1,312 ft. With a softer rock form- 
ation than at Vaal Reefs and at FS. 
Saaiplaas, it was possible to drill 10 ft. 
rounds instead of the usual 8 ft., resulting 
in an average advance of 9 ft. 9 in. per 
round involving 527 tons of rock. Im- 
portant contribution to the performance 
was the use of a batching plant for con- 
crete lining, which permitted of 20 ft. 
being lined in 90 minutes. The second 
record of 1,020 ft. came up in January 
in the 24 ft. excavated diameter ventila- 
tion shaft of the same system. This was 
achieved by savings in the operational 
cycle time, by which 104 rounds were 
blasted against 98 in the main shaft 
record. 


The past year has seen considerable 
development on the Elsburg reefs in the 
Loraine property, although the major 
task has been to push the 52. haulage 
through to hole with the No. 3 shaft. The 
twin tunnels have been advanced at a 
remarkable speed, especially when it is 
realized that the distance between the 
operating shafts and the new one is some 
five miles, making ventilation excedingly 
difficult. During March a total footage 
in the main haulage and the return air- 
way of 2,695 ft. was achieved. It seems, 
therefore, that the holing through will 
take place much earlier than scheduled, 
with a resultant speeding up of all other 
operations. 


Qutside of stoping in the northern sec- 
tion of the area, reef development has 
been limited by ventilation considerations, 
since work on the 52 haulage has taken 
first priority Small footages have been 
achieved on reef, but there has also been 
an intensive drilling programme from the 
haulage. The results so far show that two 
major zones of Elsburg series exist, each 
consisting of a series of conformable reef 
formations, of which a considerable num- 
ber are payable. 


This is a formation so far unknown 
in gold mining here, though the Elsburg 
series is an economic deposit on 
Western Reefs and Western Areas, where 
it occurs as massive orebodies. The 
Loraine formation is a syncline, dipping 
sharply from the western limit where it 
is cut off by the boulder beds of the 
Ventersdorp series and flattening out to 
the east. The high values are contained 
in the western limb. It thus appears that 
Loraine will prove to be a high tonnage 
mine—300,000 tons a month or more with 
a grade of at least 12 dwt. 
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South Africa 


There has been nothing comparable 
over the past year with the high develop- 
ment values obtained at Free State 
Geduld in January. 1959. In general 
values of most mines have been good, 
bul not exciting. The one exception was 
St. Helena, where development in the 
northern section of the property struck 
an extensive zone of high mineralization. 
This, coupled with expectations that the 
eastern area of the property will reveal 
high values, has resulted in reassessments 
of the mine’s potential. Some estimates 
place the ultimate grade at around 
15 dwt. 


Drilling is taking place along and out- 
side of the present western boundaries 
of F.S. Geduld and Western Holdings. 
The origina: view was that the western 
limit of the O.F.S. field was a major fault 
running roughly north to south, which 
would have thrown anything that may 
have existed out of reach. The work on 
Loraitie now points to the boundary being 
a fold. It is doubtful whether the Els- 
burg series exists to the south, but since 
the Basal reef is conformable with the 
Elsburg, it 1s not impossible that it exists 
beyond the present lease areas. If it does 
and should carry economic values, in 
view of the steep dip very considerable 
tonnages could be drawn from it. 


DIAMONDS 


Diamond mining had one of its best 
years ever, as regards both industrial and 
gem stones, and the outlook continues 
bright. Although the hoped-for relax- 
ation of the heavy tax burden did not 
come about, the industry received a con- 
solation prize by way of the Precious 
Stones Amendment Act, which permits 
prospecting on Crown Lands and also 
the charging of expenditure on explor- 
atory work against taxable income. 


Although not strictly a mining activity, 
the big news of the year was the produc- 
tiou of synthetic diamonds on a commer- 
cial basis by the Diamond Research 
Laboratory in Johannesburg. At present 
very small fragments are being made in 
the form of an abrasive grit suitable for 
use in resinoid-bonded grinding wheels. 
Research work is continuing into the 
possibility of producing larger material. 


URANIUM 


Prospects of post-contract uranium 
sales have dimmed over the past year, for 
it does not look as if demand will be 
anything approaching supply until into 
the 1970’s. Earlier this year represent- 
atives of the Combined Development 
Agency—the purchasing body of the 
U.K. and U.S. Atomic Energy Author- 
ities-—-visited the Union for talks, but 
nothing has emerged from these so far. 


Unlike the Canadian producers, stretch- 
ing out of contracts would not benefit all 
mines. In the case of the young mines 
their programme is geared to use profits 
from uranium recovery to finance capital 
expenditure on the gold side so that, 
when the contracts do expire, gold pro- 
duction will be at its peak. 


On the other hand, at those properties 
where gold is now virtually a by-product 
a stretch out would be welcomed, partic- 
ularly if it were of sufficient duration to 
kecp them going until the free market in 
uranium develops This is a matter of 
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extreme importance for a mine such as 
Randfontein which, unless the gold price 
js increased in time, will probably have 
to suspend operations when its contract 
runs out. It is, of course, possible that 
the Government might intervene and 
reduce the quotas of other mines in 
favour of Randfontein, as the closing of 
this giant property would have serious 
repercussions upon the economy of the 
town of Randfontein. 


The manufacture of uranium metal and 
reactor fuel is to be undertaken in this 
country shortly, in works to be set up 
jowtly by the Chamber of Mines and the 
Government Mineral Research Labora- 
tory. This will absorb in excess of 100 
tors of uranium oxide a year, but no 
details have been given as to whether 
this will be drawn from all producers or 
from individual companies. 


PLATINUM 


Compared with a year ago, the plati- 
num industry is doing extremely well. 
Due to the revival of the market in the 
metal and the higher price, the Rusten- 
burg mines are back in large-scale pro- 
duction, though the Stage III additions 
to the plant, completed in 1957 to bring 
the milling rate to 2,500,000 tons a year, 
have so far not been brought into com- 
mission. With the sharp jump in revenue, 
the company has not only been able to 
pay off its loan indebtedness but also to 
resume dividend payments. 


BASE METALS 


This section of the industry is a mix- 
ture of the good and bad. Outside of the 
big producers, chrome miners have had 
athin time Although there is at long 
last adequate rail transport, there has 
been a loss of markets. Attempts to 
necotiate a barter agreement for wheat 
with the U.S. have not met with any 
success and the indications are that, un- 
less there is a radical change in the posi- 
tion very soon, most small concerns will 
have to close down. 


Although the value of asbestos output 
tose during the past 12 months, produc- 
tion is increasingly being concentrated in 
the hands of the major companies; the 
smaller undertakings have had a very 
lean time and many of them—particularly 
i the Northern Transvaal—have ceased 
operations, and it is expected that more 
Will follow suit. 


Sales of manganese for 1959 were 
lower than those for the previous year. 
Angiovaal’s ferro-alloy plant at Cato 
Ridge, near Durban, came into oper- 
aton. drawing its supplies of manganese 
an¢ iron ore from the Postmasburg mines 
of Associated Manganese. 


Production of iron ore rose sharply 
wih the expansion of ISCOR’s activities. 
More ore is being derived from the big 
deposits in the Postmasburg area. An 


‘xport trade in high grade ore is being 
built up. 


South African copper companies had 
an excellent year. The value of their 
foe was £9,000,000 against £8,800,000 
or 1958 and the current year so far is 
Proving even better. Messina (Tvl) 

Velopment, in addition to enjoying 
much increased profits due to the higher 
“opper price, has been able to cut pro- 
Uction costs substantially. For the year 





BASE MINERAL OUTPUT 
(in s.tons) 

1958 1959 
12,859 22,155 
Asbestos 175,447 169,292 
Chrome 696,061 749,875 
Coal 40,879,251 40,181,547 
54,615 55,358 
2,438,713 3,187,029 
834,000 1,042,428 


Antimony 





ended September 30th, 1959, they were 
£124 per l.ton of metal, and the indica- 
tions are that they will come down still 
further this year. 


With the railways now virtually able 
to accept all traffic offered the collieries 
have had an easier time, and their sales 
for 1959 were £1,500,000 higher than in 
1958. The Union’s total output of coal 
was slightly lower in 1959, however, 
amounting to 40,181,547 s.tons against 
40,879,251 s.tons in the previous year. 
Mechanization of underground operations 
is increasing steadily and indications are 
that this will be stepped up during 1960. 


The industry’s efforts to regain a foot- 
ing in the coal export market last year 
met with little success. However, since the 
end of the year there has been a marked 
change in the outlook as a result of the 
embargo recently placed on the export 
of coal by the Government of India. 


SOUTH-WEST AFRICA 


HE past year has again been a 

patchy one for mining under- 

takings. Consojidated Diamonds 

goes from strength to strength. 
During 1959 nearly 820,000 ct. of gem 
stones were recovered with a value of more 
than £15,000,000, compared with 640,000 
ct. worth £11,500,000 the previous year. 
Production by other companies was neg- 
ligible by comparison. 


The Suid-wes Afrika Perspekteerders 
Ltd. continued to investigate the ground 
around the mouth of the Orange River 
between high and low water mark, but 
with little success. If diamonds are present, 
it is probable that they are well buried by 
the overburden which is discharged into 
the sea by Consolidated Diamonds. 


In the base metal field, Tsumeb continues 
to do well. Last year exports of lead/ 
copper/zinc concentrates realized more 
than £9,000,000—£1,000,000 more than in 





S.W. AFRICAN OUTPUT OF 
PRINCIPAL MINERALS 
(in s.tons unless otherwise stated) 

1 


Beryl 246.4 169.80 
Bismuth (1b.) ...... 2,487 1,728 
Columbite (Ib.) ... 4,152 2,610 
Copper Ore 656 2,652 
Concentrates: 

Lead/Cu./Zn. 245,663 233,273 

Lead/Vanad. ... 4,856 8,025 
i 207.6 5.5 


Tin 

Tin/Wolfram .. 112.6 4.02 
Lithium Ores ... 8,982 5,197 
Manganese 103,050 49,442 
Kyanite 2,985 3,243 
Tantalite 6,573 1,539 
Diamonds (ct.): 

Gem 640,752 819,351 

Industrial 56,548 52,223 
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South Africa 


1958, though the actual tonnage declined 
by 12,000 to 233,000 tons. Work is in hand 
to erect a copper smelter on the property. 


The South-West Africa Co’s mine at 
Berg Aukas, which produces a lead/ 
vanadium concentrate is improving its 
position owing to the vanadium shortage. 


Outside of these few companies, the 
picture has been fairly grim, with little or 
no demand. The Johannesburg Consoli- 
dated Investment Co.’s manganese pro- 
position continues to do a limited amount 
of development, but figures for the year 
so far show that it has not been able to 
market its output. 


Initial work has started to determine 
whether the oil-bearing formations found 
in Angola exist in the territory but no 
information has been forthcoming so far. 


THE HIGH COMMISSION 
TERRITORIES 


N_ Basutoland an agreement was 
reached during 1959 between the De 
Beers organization and Mr. Jack 
Scott of General Mining whereby 

any diamonds eventually produced would 
be sold through the Central Selling Organi- 
zation. De Beers have acquired an interest 
in the concession and Mr. Scott can obtain 
the advice of De Beers consulting geolo- 
gists and its research organization. Pros- 
pecting work continues, but so far it does 
not appear that any economic occurrences 
have been disclosed. 


There has been little change in the situ- 
ation in Bechuanaland. Flowing from the 
concession to Rhodesian Selection Trust 
last year granting prospecting rights over 
40,000 square miles in the Bamangwato 
tribal area, a new prospecting company, 
Bamangwat Concessions, was registered 
with a capital of £200,000. This company 
will exercise any mining rights that arise 
from discoveries and prospecting work has 
started. The other partners in the company 
are Mond Nickel Exploration Ltd. of 
Canada, and Minerals Separation Ltd., of 
London. 


No new mines opened in the Protectorate 
during the year. Operations at Moshaneng 
Asbestos continued despite a fall in price, 
on a somewhat reduced scale. Production 
of manganese on the other hand increased 
from both the mines in the Bangwaketse 
and Bamalete Reserves. The companies 
are improving their methods of beneficia- 
tion and installing heavy media separation 
plants. 


Gold production in Bechuanaland fell 
from 215 oz. in 1958 to 198 oz. last year and 
that of silver from 44 to 41 oz. 


There has been no move as yet to start 
exploiting Swaziland’s iron ore resources 
as part of the overall development pro- 
gramme, but it is expected that some 
decision will be made before long. 


In the meantime, most of the major 
South African mining houses are continu- 
ing investigations into various proposit- 
ions. One thing clear is that the original 
concept of exporting iron ore is not likely 
to be developed on a large scale, owing to 
the change in European market. It is 
possible that Japan might be a buyer, but 
the future must lie more in pig iron and 
ferro-alloys at a later stage. 





Annual Review, May. 1960 


A versatile crusher 


for ores 
and other mineral feeds 


eeeereere® 
eeeesececes 

OOOO 
eeeeeesseee 


eeeee 


ee 
eoeeeerecescoses 
ea eeeeee 


eeeeeececsesere 
seeee 


. 
. 
. 
. 
. 
. 
- 
. 
« 
. 
‘e 
7 
- 


BF-D 
42” x 48” Heavy Duty 
Double Roll Crusher 


The BJ-D Double Roll Crusher is a most versatile You are invited to write for full details of the 
machine, made in a good range of sizes, capable Double Roll Crusher and other machines in the 

of reducing ores and other mineral feeds in one BS-D range. 

operation. Fitted with slugger toothed rolls, it : Teri 
gives coarse products from 8” downwards ; with : : ; a” 
smooth rolls, fine products down to 30-40 mesh 4 Gove 
can be obtained, distance between rolls controlling 

product size. 


This machine and others in the BJ-D range - 


the Swing Hammer Pulveriser and the Mud Hog, : double roll crusher 


for example - cater for all requirements in the 
industry. 


BRITISH JEFFREY-DIAMOND LTD 


CRUSHER AND INDUSTRIAL DIVISION 


THORNES, WAKEFIELD, YORKSHIRE 
WF5145 
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The Central African Federation 


SOUTHERN RHODESIA 


Rhodesia and Nyasaland, Northern 

Rhodesia has suffered least from 
the political upheavals Central Africa has 
experienced in the past year. At the root 
of these upheavals has been the funda- 
mental clash between the policy of racial 
partnership (which is the policy of the 
Federal Government and of the Territorial 
Governments of Northern Rhodesia, 
Southern Rhodesia and Nyasaland) and 
the policy of Black supremacy (which is 
advocated by African nationalist leaders 
in all three Territories, and especially in 
Nyasaland). What particularly  distin- 
guishes the Federation from the Union of 
South Africa is that all four Governments 
in the Federation have decisively turned 
their backs on the barren policy of White 
supremacy: the only important group in 
the Federation which favours White 
supremacy is the opposition Dominion 
Party, which has a significant number of 
followers only in Southern Rhodesia, and 
which has lost many of these in recent 
weeks as a result of events in the Union 
of South Africa, 


F the three Territories which 
t= the Federation of 


The campaign for Black supremacy— 
conducted by the various African 
National Congresses in the Federation— 
began to approach a climax in February- 
March last year. Central African Govern- 
ments, faced with the choice of acting or 
of abdicating, decided that racial partner- 
‘ship was too important a principle to be 
allowed to die by default, and they acted. 
In Nyasaland and in Southern Rhodesia, 
states of emergency were declared and 
the leaders of the Black supremacist 
movement—the African National Con- 
gresses—were detained. In Northern 
Rhodesia, it was considered unnecessary 
to declare a state of emiergency, but the 
extremist Zambia African Congress, led 
by Mr. Kenneth Kaunda, was declared 
an illegal organization and its leaders were 
deported to rural areas of the Territory. 
The more moderate Northern Rhodesian 
African National Congress was not 
declared illegal, and its leader, Mr. Harry 
Nkumbula, was, in fact, elected to the 
Territory’s Legislative Council shortly 
afterwards. 


These actions by the three Territorial 
Governments provided a salutary check 
to the plans of the Black supremacists, 
and there was a marked improvement in 
race relations in the Federation during the 
year. The improvement was most marked 
in Southern Rhodesia where a number of 
liberal legislative measures, which would 
lave been lucky even to get a hearing in 
the Southern Rhodesian Parliament of 
ve years ago, were passed into law. 


Southern Rhodesia was able to end its 
State of emergency within a few months; 
yasaland is likely to do the same 
shortly; and the very large majority of 
Africans detained or deported to rural 
areas, in all three Territories, are once 
again free men. Mr. Kaunda, after serving 
a jail Sentence for holding an illegal 
meeting during his period of “rustication,” 
Rh back in Lusaka, the Northern 
odesian capital, as leader of the 
erritory’s biggest African political party 
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—the recently-formed United National 
Independence Party. And while the 
U.N.LP. has many of the same aims 
(including the desire to take Northern 
Rhodesia out of the Federation) as 
Kaunda’s old organization, the Zambia 
African Congress, the significant difference 
is that today most U.N.LP. leaders, 
notably Mr, Kaunda himself, condemn 
violence as a political weapon—in marked 
contrast to Nyasaland’s recently-released 
Congress leader, Dr. Hastings Banda, 
who, in a_ recent B.B.C. broadcast 
declined to condemn violence. 


While it would be idle to pretend that, 
at a time when what Mr. Macmillan calls 
the “wind of change” is blowing through 
Africa, race relations in Northern 
Rhodesia are ideal, it is none the less true 
that they are considerably better in that 
Territory than in any other “multi-racial” 
country in Africa. In his annual report to 
shareholders last year R.S.T.’s chairman, 
Sir Ronald Prain, said: ‘Partnership in 
government appears to have made quicker 
strides in Northern Rhodesia than in any 
other territories (of the Federation).” 
This is also true of spheres of activity 
other than government, and Sir Ronald is 
probably right in saying that some of the 
credit for this belongs to the copper- 
mining industry, which has created real 
opportunities for African advancement 
and is currently planning more. 


It is also true that the Federation, as a 
whole, is the last country in Africa which 
still offers the hope of becoming truly 
multi-racial, To quote Sir Ronald again: 
“Surrounded as it is by countries where 
either the interests of the European 
population or the interests of the African 
population are dominant, the Federation 
is the one country which is founded on 
the concept of partnership between the 
races.” 


The Year Ahead 


But despite the improvements that have 
occurred since the difficult period at the 
beginning of 1959, it must not be 
imagined that 1960 will be an easy year 
for the Federation. 


. NYASALAND 


One of the weaknesses of the consti- 
tution the Federation was given when it 
was created in 1953 is that it provides for 
the whole constitutional position of the 
country to be reviewed after a certain 
period. This constitutional review, it has 
now been decided, will take place at the 
end of 1960 or early in 1961, and an inter- 
governmental Commission, under the 
chairmanship of Lord Monckton, has 
been touring the country preparatory to 
making recommendations on the form the 
review should take. Despite reassurances 
to the contrary from many sources, there 
is a school of thought, in the Federation 
and abroad, which believes that the out- 
come of the constitutional review will be 
the break-up of the Federation into the 
three Territories that existed before 1953, 
or at least such a weakening of the 
Federal Government that the dismember- 
ment of the Federation will be only a 
matter of time. 


Such a break-up would, of couse, be a 
major tragedy—not only would its 
economic consequences be disastrous, but 
politically it would divide Africa sharply 
into “Black” and “White” areas, for 
Northern Rhodesia and Nyasaland would, 
without Federation, become African 
nationalist states, while Southern Rhodesia 
would be forced to become a part of the 
Union of South Africa. 


In fact, the likelihood of such an out- 
come of the Federal constitutional review 
is virtually negligible. But those who want, 
or who fear, a break-up of the Federation 
will not be convinced of this fact until the 
results of the review are finally made 
known—probably in about March, 1961. 
Until then, the Federation has to contend 
with an atmosphere of uncertainty and 
doubt. This atmosphere has, of course, 
had an adverse effect on investment in the 
country throughout the past 12 months, 
and it will continue to do so in the next 
12 months. The turning-point cannot be 
expected until the constitutional review 
makes it clear not only that the Feder- 
ation will remain intact, but that there 
will be no further constitutional reviews 
—the only effect of which is to create an 
atmosphere of doubt in which it is 
scarcely possible to go ahead with the job 
of creating a new nation. 


SOUTHERN RHODESIA By Our Own Correspondent 


HOUGH there is a distinct time 

lag between metal market fluctu- 

ations and their effect on mineral 

production in Southern Rhodesia, 
the fact that the total value of the output 
for 1959 remained at the record figure of 
£25,000,000 indicates the buoyancy of the 
industry in the country in spite of recent 
recessional trends elsewhere. Perhaps the 
principal reason lies in the diversity of 
minerals produced, and an examination 
of the annual statistics in this connection 
is revealing. For example, in addition 
to 2,754 blocks of precious metal claims, 
pone’ following claims were held at the year 
end: 
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Aluminium 80, Antimony 24, Arsenic 
69, Asbestos 1,205, Barium 19, Beryl 295, 
Chrome 5,272, Cb/Ta 70, Copper 416, 
Iron 511, Pyrites 206, Lead 64, Lithium 
89, Manganese 14, Mica 196, Molyb- 
denum 62, Thorium 17, Nickel 441, Phos- 
phates 41, Tin 298, Tungsten 181, Uran- 
ium 28, Zinc 262, Others 612. Total 
10,472. 


“Others” are building materials, refrac- 
tories, fluxes and such like. Some blocks, 
though registered as base minerals, are in 
fact covering precious metals’ ground; 
some of the pyrites and zinc claims fall in 
this category. With the exception of 
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No. Holder 

No. 89 Messina Co. Ltd. 
(Rhodesia) Development 

No. 90 Rio Tinto (S.R.) Ltd. 


towards Kariba. 





EXCLUSIVE PROSPECTING ORDERS GRANTED DURING 1959 
Mineral Expiry 
All base and 
precious metals 
All precious metals 
No. 91 Tategura Copper (Pvt.) Ltd. All base minerals 


No, 89. is the Nuanetsi district near the Limpopo River, No. 90. Gatooma, and 91 in Urungwe 


Sq. miles 


31.12.64 460.00 
31.12.61 10.33 
31.12.61 48.00 








et 


aluminium and zinc there is production 
of all the above minerals. 


Analysing the value of the more im- 
portant minerals produced shows the 
following marked trends over the last 
three years: 





1957-1958 1958-1959 

per cent per cent 
— 13.8 
— 23.8 
+ 26.6 
+ 14.1 
+100.0 





A brighter outlook for chrome pro- 
ducers was prevalent at the year end. In- 
creasing interest is being shown in fine 
eluvial chromite which constitutes about 
10 per cent of the soil cover over enor- 
mous areas of the Great Dyke. Difficulties 
experienced in the separation from other 
heavy minerals are being overcome. Con- 
centrates of metallurgical grade (i.e., hav- 
ing a Cr/Fe ratio of 3/1) command £10 
per ton f.0.b. 


Gold 


Rio Tinto’s successful take over bid for 
the country’s main producer, the Cam and 
Motor Mine, was the major incident in 
the industry during the year and the cause 
of considerable speculation. Earlier, the 
Rio Tinto company had taken up two 
smaller producers, the Patchway and Big 
Ben properties, which, though in the same 
district of Hartley, lie some distance from 
the Cam and Motor. It has not been 
vouchsafed by the new owners whether 
any major change in policy is proposed. 


New Consolidated Goldfields’ Motapa 
Mine closed down after twelve dividend 
free years of operation. At the same time 
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MINERAL OUTPUT 

(in 000 s.tons unless otherwise marked) 
1957 1958 1959 
Gold (000 oz.) 536.8 554.8 566.9 
Silver (000 oz.) .. 74.2 264.6 328.9 
Antimony ore .... 0.1 0.25 0.25 
Arsenic i 0.7 0.5 
Asbestos , 127.1 119.7 
0.3 0.4 
618.8 543.1 
3,897.2 3,893.9 
8.4 12.0 
4.6 2.8 
159.5 143 
65.2 45 
1,057.2 995.9 
85.3 — 
0.6 0.64 
0.16 0.09 
0.46 30.05 





the parent company purchased a high 
grade property in the same district, the 
Barberton. 


Lithium 


The value of the lepidolite, spodumene 
and other lithium minerals no longer 
features in the official annual returns and 
is presumed to be included under “Other 
Minerals’—a heading not hitherto em- 
ployed. 


It was reported earlier in the year that 
Bikita Minerals, the principal producer 
and owners of what is reputed the world’s 
largest lithium deposit, would be going 
on to a care and maintenance basis at the 
year end. Instead, the company has pur- 
chased the neighbouring claims for the 
sum of £400,000, and it is expected that 
the scale of production will now be 
increased. 


Copper 


Considerable interest in this mineral 
continues to be shown by the larger 
groups, who hold extensive areas in 
Lomagundi under exclusive prospecting 
orders. 


The output from the Messina Com- 
pany’s mines, Mangula and Umkondo, 
continues to increase, and it is under- 
stood that operations will shortly com- 
mence on their Sanyati claims, formerly 
the Copper Queen. Work on the Alaska 
mine and Smelter is also going ahead. 


Emeralds 


The high quality emerald deposits at 
Sandwana in the Belingwe district were 
purchased by the Rio Tinto Company 


Central African Federation 


during the year, but the company’s pro- 
duction policy has not so far been 
announced. 


Concessions 


The Southern Rhodesian Government 
relinquished two areas known as Moore’s 
and Rennie Tailyour’s Concessions, in 
which only restricted prospecting has 
hitherto been possible. It is believed that 
considerable pegging has since taken 
place. 


Electrical Power 


At the year end the generation of 
power commenced at Kariba for the 
Copperbelt, well ahead of schedule. The 
Queen Mother is expected in May, when 
the official opening ceremony will take 
place. 


The Minister of Power announced a 
5 per cent increase in electricity charges, 
which was set aside by the High Court 
consequent on a case put up by the 
Chamber of Mines. A bill was subse- 
quently passed in Parliament enabling 
the Minister to increase tariffs pending 
further consideration by the Electricity 
Council. 


The Chamber of Mines Journal, a new 
publication started in May, made a 
successful debut, and covers all aspects 
of the industry most efficiently. 


The Outlook 


The outlook for the new year and on- 
wards in the mining industry is con- 
ditioned by Federal politics and the find- 
ings of the Monckton Commission, 
though Mr. Macmillan’s pronouncements 
during his New Year visit left little doubt 
in some minds as to which way the wind 
blows in Westminster. Whatever the 
future may hold for the Federation, it is 
generally felt that no major change is 
likely, at least for a decade, in Southern 
Rhodesia, and the new major industries 
being set up in the country, such as Ford, 
B.M.C. and Dunlop, substantiate this 
view. 


NORTHERN RHODESIA By a Special Correspondent 


Nyasaland has lived through in 

the past 12 months, 1959 has been 
a record year for the mining industry in 
Northern Rhodesia. In contrast to 1956, 
1957 and 1958, the industry has not 
suffered the disruption of major strikes 
either by its White or its Black employees. 
And, most important of all, the world 
copper price has remained at a healthy 
level —neither disastrously low nor 
absurdly high. For this, at least in the 
second half of the year, the Northern 
Rhodesian industry has to thank the pro- 
longed copper strike in the U.S, 


The tonnage of copper produced by 
Northern Rhodesian mines in 1959 was 
an all-time record, and even the value 
came close to that of the record year of 
1956 when world copper prices were at 
their peak. The total value of all mineral 
production in Northern Rhodesia last 
year was £125,553,000 compared with 
£129,336,000 in 1956. 


ESPITE the political difficulties 
Le Federation of Rhodesia and 
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The most important single development 
in the industry during the year was the 
reopening on April 1 of Anglo American’s 
Bancroft Mine, which had been closed a 
year earlier. The mine’s targets are 
now the milling of 150,000 s.tons of ore 
a month and the production of 50,000 
l.tons of copper a year. 


Northern Rhodesia stopped producing 
uranium during the year. The whole of 
the Territory's production came from 
Anglo American’s Rhokana Corp. which 
opened a uranium plant at Mindola, on 
the Nkana Mine property, in mid-1957. 
Production costs were, however, high and 
world supplies of uranium have been 
becoming increasingly abundant in the 
past three years. Rhokana, therefore, by 
agreement with the U.K. Atomic Energy 
Authority, shut down the plant midway 
through last year, after two years of 
operation. 


Outside the Copperbelt the most 
important development of the year has 
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MINERAL OUTPUT 
(in l.tons) 
1957 1958 1959 
It alloy ... 48.8 — fads 
Coal metal. 1083 1,048 1,161 
Cobalt (other) 2,259 6,059 893 
Copper (blister) 169,531 133,423 165,179 
Copper (conc.) 
gross 2,692 3,206 258 
Copper (clec.) 246,680 241,526 364,287 
Lead 15,000 13,043 
Limestone 449,203 409,017 
Manganese ore 36,868 44,595 
Mica (sheet) ... — 0.9 
Zinc 29,500 30,250 
Copper — 706 
Uranium oxide — 45 
Selenium 
Phyllite 





been the decision of the Broken Hill lead 
and zinc mine (also Anglo American- 
controlled) to install an Imperial smelting 
furnace. When it is in full operation it 
should nearly double Broken Hill’s lead 
and zinc production. The cost of the new 
furnace, together with the extra housing 
and power that will have to go with it, 
is estimated at £4,350,000. 


(The operations of the Northern 
Rhodesian mines in 1959 are reviewed in 
detail on pages 318-325.) 


Kariba 


Just after the close of the year—in the 
first few days of January, 1960—the first 
power from the giant Kariba hydro- 
electric scheme on the Zambezi River, 
which forms the boundary between 
Northern and Southern Rhodesia, flowed 
to the copper mines. Of the £80,570,000 
provided for the construction of Kariba, 
£20,000,000 has come from the four big 
copper companies (Rhokana, Nchanga, 
Mufulira and Roan Antelope) and another 
£4.000,000 from the British South Africa 
Co., which has, of course, close ties with 
the copper companies. Consequently, the 
Federal Government Power Board agreed 
that the first power supplies from Kariba 
should go to the Copperbelt grid—some 
months before it is available to Southern 
Rhodesian towns and to Lusaka, the 
Northern Rhodesian capital. 


How much the Federal Power Board 
will charge the copper companies for 
Kariba power is a closely guarded secret, 
but the figure is unlikely to be a specially 
low one, and it is significant that Mr. H. 
F. Oppenheimer, in his chairman’s report 
fo shareholders of Nchanga Mine, said: 
Some years must elapse before Kariba 
teaches its full output and we can look 
for a significant reduction in the cost of 
Power to the industry.” 


a advent of this first supply of 
ariba power has caused considerably less 
Sir than it would have a few years ago. 


In the immediate post-war years, the 
Copper mines were desperately short of 
—s of power. Rhodesia Railways 
— the carrying capacity to bring the 
Opperbelt the coal it needed from 
hodesia’s only colliery at Wankie; the 
copper companies substituted timber for 
coal, and many Copperbelt entrepreneurs 
sad their fortunes by denuding the 
‘ee in the area and delivering “cord- 
Co to the mines. But since then, the 
“ Pperbelt power grid has been connected 

Le Marinel hydro-electric power 


station on the Lualaba River in the heart 
of the Belgian Congo, and, as things 
stand today, the Copperbelt’s power 
problems are virtually non-existent. 


Kariba’s importance lies in the future, 
as the Copperbelt expands and needs 
more power, and as the Congo’s own 
requirements expand leaving it with less 
surplus to export to Northern Rhodesia. 
A new factor has been introduced into 
the situation by the Belgian Government’s 
decision to turn the Congo into an 
independent African state on June 30, 
1960. No one on the Copperbelt can be 
sure how Congo independence will affect 
power supplies from Le Marinel—if it 
affects them at all—but most of the 
industry’s leaders are relieved that Kariba 
is now functioning as an alternative 
source of supply. 


Political Problems 


Meanwhile, the Federation itself has 
undergone, politically, the most difficult 
year of its history, and it seems likely that 
1960 will prove equally difficult. Of the 
three Territories that make up the 
Federation, Northern Rhodesia has suf- 
fered least—it was the only one of the 
three which did not find it necessary to 
declare a state of emergency during the 
troubled days of February-March last 
year. But the Federation is a unit, and 
Northern Rhodesia has by no means 
escaped the problems which have faced 
the rest of the country. The leaders of the 
mining industry have been showing an 
increasing interest in political develop- 
ments in the past year. This has been 
especially true of Sir Ronald Prain, 
president of the Rhodesian Selection 
Trust companies, who devoted the first 
part of his statement to shareholders this 
year to a general review of the “political 
and economic situation in the Federation,” 
in the course of which he was sharply 
and outspokenly critical of certain aspects 
of the current political set-up in Central 
Africa. (The political situation is ex- 
amined fully on page 173.) 


Labour 


In marked contrast to the frenzied 
activity that has been taking place on the 
political front (see page 173), industrial 
relations in Northern Rhodesia in 1959 
had their quietest and best year for a long 
time, The industry suffered no major 
strikes by either European or African 
workers, and a new Mining Joint 
Industrial Council was set up which has 
so far operated with great success and 
which may well usher in a new era of 
peace in labour relations on the Copper- 
belt. The new Council was set up on the 
recommendation of Sir Frederick Leggett, 
who came from Britain to spend some 
weeks on the Copperbelt examining the 
existing negotiating machinery after the 
bitter 52-day strike of European miners 
in 1958 (see last year’s Annual Review). 


A request by the European Mine 
Officials’ and Salaried Staff Association 
for an increase of £25 a month in the 
basic wages of underground officials was 
referred to an independent arbitrator, who 
in October rejected the claim in its 
entirety. 


Daily-paid African mine employees 
were given a wage increase in November, 
1958, on the understanding that the 
African Union would put forward no 
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more wage claims before June 30, 1960. 
Monthly-paid Africans were granted 
increases ranging from Ss. to 30s. a month 
in February last year, and their organiz- 
ation—the Mines African Staff Asso- 
ciation—agreed, in turn, to put forward 
no further wage claims for a period of 
two years. 


The African Union continues to be led, 
with supreme skill, by its general 
president, Mr. L. C, Katilungu, whos is4 
regarded in some quarters as easily the 
most able African leader the Federation 
has yet produced. The Northern 
Rhodesian Government gave an indica- 
tion that it shares this view when it 
nominated him to the high-powered 
Monckton Commission which is spending 
the first half of 1960 on a study tour of 
Central Africa, and which will, later in 
the year, make recommendations on the 
Federation’s constitutional future. 


The leadership of the European Union, 
however, changed midway through the 
year when a “palace revolution” toppled 
its general secretary, Mr. J. F. Purvis, 
from power. Mr. Purvis, whose father 
was one of the founders of the European 
Mineworkers’ Union, was born on the 
Copperbelt and grew up in the mining 
industry. He was appointed general secre- 
tary of the Union only in mid-1958 when 
the Union’s general-secretary-designate, 
British trade unionist Mr. A. E. Lewis, was 
declared by the Federal Government to 
be a _ prohibited immigrant to the 
Federation. 


Within two months, Purvis had 
involved the Union in a disastrous general 
strike lasting 52 days over the issue of 
whether only artisans should be allowed 
to do certain mine jobs (the Union’s 
contention) or whether they could be done 
by non-artisan mine employees (the 
companies’ contention). Purvis staked his 
reputation on the strike, believing the 
companies would not wish to face a 
lengthy shut-down at a time when world 
copper prices had only recently climbed 
out of the trough. He was proved wrong; 
the companies sat it out; and in the end 
won most of their points. From then on, 
Purvis’s job was forfeit; some of his 
critics argued that he ought never to have 
allowed the strike to begin—others that 
he ought never to have allowed it to end. 
New criticisms—some serious, some petty 
—were added, and, by July, Purvis felt 
he had no alternative but to resign. The 
job has since been widely advertised, in 
the Federation and elsewhere, but no 
appointment has yet been made. The post 
of acting general secretary has been held 
since July by the Union’s president, Mr. 
Emrys Williams. 


Advancement of Africans 


But the really important negotiations 
which have been taking place on the 
Copperbelt in the past year have not been 
concerned either with wages or with such 
questions as which jobs can be done by 
non-artisans and which cannot. They have 
been concerned with the prickly question 
of the advancement of Africans into 
“traditionally European” jobs on the 
mines. This issue has been a more or less 
live one on the Copperbelt since the 
immediate post-war years, but it was not 
until 1955 that the first African advance- 
ment agreement was signed between the 
copper companies and the European 
Mineworkers’ Union. 


The European Union had, for many 
years, based its opposition to African 
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Light dispels the apprehension and uncertainty from mining just as it drives away the 
bogey-men from a child’s bedside. But, for the miner, it is not merely his peace of mind 
which ts at stake — it is his safety. 
What a responsibility, then, weighs upon the shoulders of those who provide the light ! Happily, 
the Oldham Company has proof that its shoulders are broad and strong in the trust which 
thousands of miners place daily in its equipment. From the famous Cap and Hand Lamps to traction 
batteries, emergency lighting systems and battery chargers, the quality of Oldham is unsurpassed. 
Continual research and development have placed Oldham in the forefront of those companies 
which serve the mines. It is proud of the part it is playing, and will continue to play, 


in increasing the miners’ welfare and safety. 





LDHéE EQUIPMENT FOR THE 
MINING INDUSTRY / 


OLDHAM & SON LTD., DENTON, MANCHESTER. ESTABLISHED 1865 
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advancement on an insistence on the 
“rate for the job” principle—an insistence 
that any African advanced into a 
“European job” must be paid the same 
wages and given the same conditions of 
service that a European would receive for 
doing the job. This principle sounds an 
excellent, democratic one, and it has 
greatly impressed gullible trade unionists 
overseas. Its fatal flaw is that it ignores 
the fact that the wage rate paid to 
Europeans in Central Africa today often 
bears no relation to the skill-content of 
the job they are doing, but includes a kind 
of outdated “expatriate allowance” which 
had to be paid many years ago to 
persuade Europeans to come and live and 
work in Darkest Africa. 


None the less, the rate for the job 
ploy served European trade unionists in 
Southern Africa well for many years. For 
the economic facts of life in Central 
Africa are that most industrialists—on the 
copper mines or anywhere else—faced 
with the choice of employing a European 
at an inflated wage or an African at an 
equally inflated wage, prefer to take on 
the European, chiefly because’ the 
European, unlike the African, has been 
able to take advantage of the Whites-only 
industrial training facilities which exist 
in many parts of Southern Africa. 


It has, therefore, been clear for some 
time that if any _ effective African 
advancement were to take place, the rate 
for the job argument must be circum- 
vented. This was made specially clear by 
Sir John Forster, chairman of the Board 
of Inquiry which in 1954 investigated the 
whole question of African advancement 
on the Copperbelt mines, Sir John’s report 
said flatly that the rate for the job would 
be an “effective bar” to African advance- 
ment into traditionally European jobs. 


“Fragmentation” of Jobs 


The mining companies found a first- 
stage solution in the “fragmentation” of 
European jobs. A traditionally European 
job was broken down into two or more 
jobs; Africans were employed in these 
“fragmented” jobs; and ‘the total pay of 
these Africans was fixed at no less than 
the pay the European formerly doing the 
whole job used to receive. This was the 
basis of the 1955 African advancement 
agreement on the copper mines. It is an 
agreement which, at best, has limped 
along; even today the number of Africans 
advanced is considerably smaller than 
that provided for in the agreement— 
chiefly because there are simply not 


enough suitably qualified African mine 
ee available for ‘advancement 
jobs. 


Now the companies and the European 
Union are negotiating the second stage of 
African advancement—as they agreed to 
when they signed the original agreement 
in 1955. What form the new agreement 
will take is still very much a matter for 
speculation. The negotiations have taken 
place in the strictest secrecy, but R.S.T.’s 
president, Sir Ronald Prain, has told a 
shareholders’ meeting in London that they 
are being conducted in an “amicable 
atmosphere,” and that he confidently 
looks forward to the achievement of a 
permanent solution. 


Sir Ronald does not make optimistic 
statements lightly, so there seems hope 
that the new Copperbelt African advance- 
ment agreement will dispense with such 
stopgap arrangements as job fragment- 
ation, and will be based on the only 
possible permanent foundation—a general 
reassessment of the skill-content, and 
consequent cash-value, of every job on the 
mines. 


The Ultimate Goal 


For the ultimate objective must be 
a completely non-racial job structure on 
the mines—with every job open to any- 
one regardless of race, but no job over- 
paid simply because in years gone by it 
was necessary to overvalue it in order to 
persuade whites from Britain, the U.S. 
or Canada to come to Northern Rhodesia 
to do it. Clearly such a reassessment will 
involve downgrading the rates of pay for 
some “European jobs,” and equally clearly 
the European Union will resist this. But, 
in the political climate of 1960’s Africa, 
Mr. Katilungu and his men are unlikely 
to show infinite patience while European 
miners try out a series of delaying tactics. 
The next few months will tell to what 
extent Sir Ronald’s hopes for a permanent 
solution, achieved in an amicable atmos- 
phere, are justified. 


NYASALAND 


HE year 1959 continued to be one 
of exploration only. A_ well- 
known mining company com- 
pleted its investigations of the 
mineral potential of a major part of the 


Central Province of the Protectorate. The 
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same company carried out, in the early 
part of the year, detailed investigation 
into radio-active mineral deposits near 
Ilomba Hill, Karonga District, in the far 
north of the Protectorate. Final results of 
this investigation have not yet come to 
hand. 


Active field work continued, as in 1958, 
in connection with the ilmenite and rutile 
deposits in the Lower Shire Valley. A 
factor which does not permit at the 
moment anything in the way of com- 
mercial extraction in the area is the very 
low price of rutile. 


An area of some 4,500 sq. m. of 
country in Southern Nyasaland was 
covered by an air-borne geophysical 
survey from which radiometric and mag- 
netic data were obtained. The interpret- 
ation work remains to be done. 


A number of prospecting rights were 
granted to private individuals during the 
year and an exclusive licence for the 
prospecting of gold in an area of the 
Southern Province was also issued. Gold 
is known to exist but it is doubtful 
whether it will be found in marketable 
quantities. 


The Government’s Mineral Investig- 
ation Section, during the year in question, 
conducted a detailed survey of kyanite 
deposits in the Ncheu District and of a 
deposit of rare-earth minerals at Kangan- 
kunde in the Zomba District, diamond 
drilling being undertaken in both cases: 
beneficiation trials or tests of samples 
obtained are now being undertaken. 
Research was also conducted in respect 
of apatite, carbonatite and associated 
minerals in the Tundulu area south of 
Lake Chilwa. 


Mining activity as such was confined 
to the quarrying of stone in areas 
adjacent to towns in the Southern 
Province and the Central Province and to 
the extraction of mica on a small scale 
in the Northern Province. 


During the year the railway to the 
Changalume limestone deposits was 
opened. The limestone is to be used for 
the production of clinker for the Nyasa- 
land Portland Cement Company’s factory 
in Blantyre. 


The only mineral produced and 
shipped during 1959 was a small quantity 
of mica: 3,600 Ib. were exported during 
1959 as against 250 Ib. in 1958. 
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THE COMET PUMP & ENGINEERING 
COMPANY LIMITED 


A 2” Heavy Duty Go-Devil Pump with speed 
range from 30-100 r.p.m. for handling appli- 
cations which are too thick to get viscometer 
Telegrams: Comet, Croydon. 
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BELGIAN CONGO and RUANDA-URUNDI 


are steady suppliers of tin 


and associated minerals to the free world 
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15,000 tons of tin and several hundreds of tons of wolframite, 
colombo-tantalite, etc. 
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THE BELGIAN CONGO AND 
RUANDA - URUNDI 


By Our Own Correspondent 


independent state. It will be 

governed by the Congoleans, 
assisted by the whites, who will gradually 
withdraw. 


N July 1 this year the Belgian 
() Congo will become a_ fully 


Important steps have already been taken 
which apply also to the mining concerns. 
The proceeds of sales must, from now 
onwards, be used in the Congo, to correct 
and balance the internal financial position. 
It appears certain that concession rights 
will be withdrawn by the future govern- 
ment and that a larger proportion of 
compulsory investment will be ordered. 


All those who will manage Congo affairs 
in the future have formally promised to 
guarantee to respect the articles of associa- 
tion, and the continued existence of the 
mining concerns. The conditions and the 
guarantees were to be determined at the 
Economic Conference which opened in 
Brussels on April 25. It is essential that 
this transfer should be carried out in an 
orderly manner. 


It is, of course, evident that, at the present 
stage in the political history of the Belgian 
Congo, statistics of mineral production in 
the past two years are of secondary in- 
terest. Of far greater significance are the 
potential effects of independence on mining 
and power generation, with particular 
reference to the Katanga. Uncertainty as 
to the prospects for a peaceful hand-over 
of power when the Congo becomes inde- 
pendent of Belgium has not been lessened 
by the separatist movement for the 
Katanga, launched by the Konakat Party 
President, M. Moise Tshombe, and suppor- 
ted by Europeans in the Province. 


Mineral Production 


In this survey the final figures for mining 
and metal production in the Belgian Congo 
and in Ruanda-Urundi for the year 1958 
are presented together with statistics for 
1959 when available. 


Two factors dominated the year 1958. 
In the first place the world wide economic 
recession continued. The Congo and 
Ruanda-Urundi were directly affected. 

ondly, the Congo was preparing the 
way for association with the “Common 
mee * countries at their own economic 


The value of the Belgian Congo’s 
ae production fell in 1958 to 
Fee'13,355,039,000 (£95,392,900) from 
ang 3425:039,000 (£110,678,800) in 1957, 
fips of Ruanda-Urundi to Fes. 
5" 19,000 (£1,312,900) from Fes. 
:700,000 (£1,897,700). 


There was a decline in weight, compared 
with the figures for 1957, of 26,775 tonnes 
in the case of mining products and 4,609 
tonnes in smelter production and pro- 
cessed metals. There was a fall in exports to 
all countries except the U.K., which 
increased her purchases of copper by 
798 tonnes and of zinc by 3,192 tonnes. 


Another problem, of a social character, 
also had an adverse effect upon this very 
difficult year. Some 13,700 native workers 
in the Congo and 6,000 in Ruanda-Urundi 
were unemployed as a result of the reces- 
sion in the mining industries, due mainly 
to the decline in tin production. The 
mining companies endeavoured to reduce 
these figures either by transferring labour 
to the gold mines or by finding. other 
means of employment. 


There has been a marked improvement 
since the beginning of 1959. Exports of 
mining products have increased by 14 
per cent in volume and 25 per cent in 
value. The mining areas will not be affected 
by political developments. Trade unionism, 
however, takes a firm hold and the Belgian 
directors of Congolean companies hastened 
to cover themselves by submitting wage 
proposals to the International Labour 
Bureau in Geneva. These wages are higher 
than those ruling in Africa. Some skilled 
natives in the Congo, employed by 
U.M.H.K., earn between £60 and £80. 


Diamonds 


Production in the Congo is shown under 
two sources of origin, namely Kasai 
diamonds, 30 per cent of which are classed 
as gemstones, and Lubilash diamonds, 
98 per cent of which are industrial stones. 
Recent production figures are as follows: 


Kasai diamonds 1957 631,000 ct. 
1958 669,329 ct. 
Lubilash diamonds 1957 15,015,807 ct. 
1958 16,004,145 ct. 
1959 14,324,033 ct. 


The progressive adoption of more 
modern methods, such as the commence- 
ment of operations at the new ultra-modern 
power station at Bakwanga, costing 
£5,000,000, which is completely automatic 
and where operations are controlled by 
television, led to a reduction of 4,000 in 
the number of native workers employed. 


Although there was some fighting 
between the tribes of Lulua and Baluba in 
the province of Kasai, the mining compan- 
ies were not affected. On the contrary, the 
Congoleans benefited by the generous 
policy adopted by these concerns, who paid 
them well and have always assisted them. 
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There was a smaller demand for diamonds 
in 1958 and the Société Miniére du Becéka 
took part of the production into stock. 
i is the reason for the lower output in 
1959. 


Gold and Silver 


The price of gold, fixed at $35 per oz., 
does not encourage producers to intensify 
prospecting, at a time when production 
costs are rising. Output figures are as 
follows: 


Congo  Ruanda-Urundi 
11,641 ~—ikg. 
11,654.96 kg. 


10,666.5 kg. 


The biggest producers are still the Société 
des Mines d’Or de Kilo-Moto, who pro- 
dusced 6,856.516 kg. in 1959 (7,134.19 kg. 
in 1958). 


Ball-mills are steadily being replaced by 
cyanidation. 


Silver is obtained as a by-product from 
copper ore processed by the Union 
Miniére at Kipushi. Output rose in 1958 
to 118 tonnes from 95 tonnes in 1957. 


Copper and Cobalt 


In 1958 Union Miniére decreased their 
production of copper to 220,000 tonnes 
because of the unattractive price. In view of 
the rising demand, however, and having 
regard to the disputes in the Rhodesian 
mines, the company subsequently decided 
to increase its output. The figures for the 
past three years are: 1957, 240,280 tonnes; 
1958, 237,562 tonnes (exports 239,000 
tonnes); 1959, 280,403 tonnes. 


Union Miniére hope :to increase their 
production by 30 per cent in the next few 
years. Interest is at present focused on 
three events: 


In 1955 Minsudkato started prospecting 
at Musoshi in South Katanga, this work 
being terminated in 1958. A survey of the 
potentialities of these deposits is now being 
completed. Since the problem of unem- 
ployment is still a serious one, these deposits 
may be worked very shortly. 


In March/April, 1960, the Luilu Works, 
built by Union Miniére for processing 
sulphurous copper and cobaltiferous ores, 
is scheduled to be started up. In the pre- 
liminary stage these works should be able 
to treat 50,000 tonnes of ore. In this new 
plant two fluo-solid roasting ovens are to be 
installed. A new plant has also been in- 
stalled at Kolwezi. 


Finally, as far as technical arrangements 
are concerned, excavation work and the 
installation of equipment is in progress 
in the mines at Kambove and Kamoto. 


Cobalt production in 1958 fell to 6,501 
tonnes, compared with 8,115 tonnes in 
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1957, but the ground lost was more than 
recovered in 1959 when output totalled 
3500 tonnes. Production of this ore has 


heen doubled in ten years. 


Despite the successive falls in the price 
of cobalt, from $2 to $1.75 and then to 
$1.50, 4,569 tonnes of granulated cobalt, 
4343 tonnes of cobaltiferous alloy and 
$16 tonnes of cobalt metal were exported 
in 1959. 


Zinc, Germanium and Cadmium 


Despite the unattractive price of zinc, 
Union Miniére increased its output by 
6 per cent during 1958, when 200,000 
tonnes of concentrates were produced. 
Sogéchim roasted 142,000 tonnes for the 
production of sulphuric acid, thereby pro- 
viding 120,000 tonnes of roasted zinc 
concentrates. 


As a result the Métalkat Works were 
able to produce 53,438 tonnes of electro- 
lytic zinc in 1958, compared with 49,194 
tonnes in 1957. Last year output rose 
further to 54,810 tonnes. 


There is a big demand for germanium, and 
production is increasing rapidly. German- 
ium concentrates sent to Belgium in 1958 
amounted to 23,425 kg. compared with 
13,064 kg. in 1957. Germanium production 
is directly related to that of the zinc ore 
roasted at Lubumbashi. 


There has also been a notable increase 
in the production of cadmium ore, which is 
obtained at the Métalkat plant, either by 
treating the dust from the furnaces at 
Lubumbashi or by roasting zinc concen- 
trates. In 1959 output was 475 tonnes, 
which compared with 490 tonnes in 1958 
and 413 tonnes in 1957. 


Tin and Tungsten 


The restrictions ordered by the Inter- 
national Tin Committee made it necessary 
for all producers to reduce their production 
by about 22 per cent, quarterly quotas 
being as follows: 3rd quarter 1958, 60 per 
cent; 4th quarter 1958, 52 per cent; Ist 
quarter 1959, 52 per cent; 2nd quarter 1959, 
60 per cent; 3rd quarter 1959, 68 per cent; 
4th quarter 1959, 76 per cent. 


The tonnages which the Congo and 
Ruanda-Urundi were authorized to export 
were as follows: 1958, 7,950 l.tons, 1959, 
8813 Ltons. Mine production in 1959 is 
estimated to have totalled 10,500 l.tons. 


The commissioning of the hydroelectric 
Power station at Taruka in Ruanda- 
Urundi, will result in improved operating 
conditions for tin producers. 


Production of wolfram in the Belgian 
Congo fell to 1,114 tonnes in 1958 from 
1,423 tonnes in 1957. Ruanda-Urundi pro- 
duced 235 tonnes in 1958 (668 tonnes). 


Production of tungsten fell from 733 
tonnes in 1957 to 574 tonnes in 1958, a 
decline of 22 per cent. 


Manganese 


< Gving to excessive world supplies and 
“ee in demand, the steady increase 

ich had occurred in the Belgian Congo’s 
otuction of manganese ore came to an 
re In 1958, output falling to 280,000 
Py from 338,145 tonnes in the previous 


An important event was the commission- 


i . : 
ng of a new sink and float concentrator in 


1958. This concentrator is able to treat 
ores of 30 per cent or even lower grade. Its 
capacity is 100 tonnes per hour. 


Uranium 


In 1958 Métallurgie et Mécanique 
Nucleaire. (MMN) was formed in Belgium 
for the manufacture of combustible ele- 
ments and complete groups for reactors, 
and it has received orders for the BR1 and 
BR2 reactors belonging to Centre d’Energie 
Nucleaire de Mol. 


Société Belge de Chimie WNucleaire 
(Belchim), who are planning and installing 
pilot plants, specialize in the retreatment 
of the by-products of nuclear fuel. 


The concentration plant at Shinkolobwe 
produced 3,100 tonnes of uraniferous con- 
centrates in 1958, containing 68.5 per cent 
of UsO,. The expiration of the agreements 
made between Belgium, the U.S.A. and 
Great Britain, places Union Miniére in a 
position to offer private industry the 
nuclear products manufactured by Société 
Generale Métallurgique de Hoboken. 


Bauxite 


The Bamoco Syndicate have found 
bauxite in an area of several hundred 
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square kilometres. Forminiére are under- 
taking systematic prospection to ascertain 
the extent of the deposits and the quantity 
and quality of the ore. 


On January 4, 1960, Forminiére, the 
members of the Bamoco group of com- 
panies, and the Compagnie Belge pour 
l’Industrie de l’Aluminium (‘‘Cobeal’’) 
formed a Congolean company, Société de 
Récherches et d’Expleitation des Bauxites 
du Congo, known as “Bauxicongo,” to 
whom Forminiére and the Bamoco Syndi- 
cate will cede their rights of prospection 
for the bauxite deposits north of Inga. 


Cobeal continues to export to the Benelux 
countries aluminium ingot produced by 
Compagnie Camerounaise d’Aluminium 
Péchiney-Ugine-Alucam. 


In view of the large amounts of capital 
which will have to be found if the alumin- 
ium deposits are worth exploiting, it seems 
evident that a link will become necessary 
with the powerful French group of Péchiney- 
Ugine. 


Meanwhile the Aluminga Sydicate has 
been formed to consider the possibility of 
establishing a plant for the reduction of 
aluminium either from imported alumina 
or from that obtained locally from bauxite 
deposits. 


TANGANYIKA By Christopher Lethbridge 


OR the first time, the value of 
mineral production in Tanganyika 
in 1959 exceeded £7,000,000. Main 
features of the year in the industry 
were the rise in value of gold exports, the 
increased throughput at the Williamson 
Diamond Mine and the announced closing 
i’ Mpanda Mine of Uruwira Minerals 
td. 


The treatment plant at Williamson’s 
Diamond Mine Ltd. processed an average 
of over 6,600 tons per working day and 
this increase was largely due to the 
installation of a new crusher to handle 
granite boulders. Total diamond exports 
from the country were 54,670 ct., 
valued at £4,540,000. Some 4,000 ft. of 
driving was completed in three adits at 
Mwadui and a new prospect shaft had 
reached 632 ft. by the end of the year. At 
the Diamond Mine of Alamasi Ltd. 
an increased production of over 30 per 
cent on 1958 was achieved. 


Tanganyika’s largest gold mine, the 
Geita Mine, achieved a working profit for 
the year with a higher gold recovery. The 
substantial increase in gold exports came 
principally from the Kiabakari Mine in 
Musoma District, where, after the usual 
teething troubles, milling reached a high 
degree of efficiency. Machinery troubles 
at the Ntumbi Mine, in the Chunya 
District, together with underground water 
problems, held up production but overall 
results were satisfactory. For the first time 
bullion exports from Tanganyika sur- 
passed £1,000,000. 


It was announced during the year that 
the Mpanda lead mine of Uruwira 
Minerals Ltd. would be closed during 
1960, all efforts to increase the life of the 
mine having proved unsuccessful. 


The Panda Hill pyrochlore deposit of 
Mbeya Exploration Co. Ltd. continued to 
be worked experimentally on pilot mill 
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scale, but no significant announcement 
was made in regard to a break-through 
on the beneficiation problem. 


The export of 65 tons of tin concen- 
trates from the mill of Kyera Syndicate 
Ltd. was responsible for a notable rise 
from the Karawagwe district. Small- 
workers’ operations were hampered by 
difficulties of water supply. 


The Tanganyika Corundum Corp. 
carried out further work on the ruby- 
corundum deposit near Longido. Efforts 
continued to find reserves of the 
corundum crystals and interest possible 
buyers. Some 14 tons of crude material 
were exported by the Tanganyika Meer- 
schaum Corp. Ltd. and _ satisfactory 
progress was maintained at this property. 


Prospecting 


A further feature of 1959 was the 
maintenance of prospecting activity in 
the Territory. The Western Rift Explor- 
ation Co. Ltd., continued examination of 
the 34,000 sq. mile area of their Prospect- 
ing Licence and Williamson’s Diamonds 
Ltd. were also active in the prospecting 
field, particularly in the Western and 





PRINCIPAL MINERAL EXPORTS 
Diamonds (ct.) 515,453 554,670 
Gold (0z.) 56,299 85,403 
Gypsum (raw; lI.tons) 9,152 6,758 
Lead 

concentrates (tonnes) 13,501 12,500 
Meerschaum _ (I.tons) 4.92 13.86 
Mica (sheet; l.tons) ... 48.47 51.78 
Salt (tonnes) 8,849 12,142 
Silver (0z.) 18,552 22,818 

93.21 


Tin 
concentrates (l.tons) 26.20 
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Lake Provinces. Exploration work at the 
Minjingu phosphate deposits was con- 
tinued by New Consolidated Goldfields 
Ltd.; economic exploitation is expected to 
hinge on transport costs. Another area 
which gives promise of revealing another 
deposit of similar return was discovered 
by the Department of Geological Survey, 
who are now examining it. 


Despite the announcement of the 
closure of the Panda Lead Mine, the 
Commissioner of Mines in Tanganyika 
reports that the loss of the exports from 
this producer may be expected to be made 
up by rising output of other minerals. 


UGANDA 


S in previous years, by far the 
biggest producer in Uganda was 
the Kilembe Copper Mine of 
Kilembe Mines Ltd. In 1959 

the company produced 11,800 tons of 
blister copper with a total value of 
£2,711,000. Development work included 
a 200 ft. deep sub-vertical shaft being 
sunk to exploit the lower levels of the 
mine and open-cast mining in the oxide 
deposit increased potential capacity at 
the smelter. An output of 14,000-15,000 
tons is scheduled for 1960. 


With the recovery of the wolfram price 
to 165s. per l.ton unit in September, four 
of the six producers which closed down 
in 1958 recommenced production on a 
commercial scale. The 400 ton per day 
mill at Kirwa Mine was installed and 
trials commenced. 


The value of beryl produced has in- 
creased from £3,000 in 1958 to over 
£20,000 in 1959. This was due to a firm 
buying contract between the U.K. Atomic 
Energy Authority and the British Metal 
Corporation. This contract expires at the 
end of the year, but the present market 
for beryl seems firm and the activities of 
Atomic Energy Authority geologists have 
encouraged exploration for beryl deposits. 


Gold exports, mainly from the Busia 
area of the Eastern Province, were 
slightly higher than in [958 and the pro- 
duction of tin ore continued on approx- 
imately the same scale. Negligible produc- 
tion of tantalite/columbite was achieved 
and a very small amount of bismuth con- 
centrates were also exported from the 
Kigezi District. 

Capital raising efforts for the exploit- 
ation of the large Sukulu phosphate/ 
niobium deposits near Tororo have not 
yet met with success. Work at the site 
has been suspended, following the com- 
pletion of treatment tests in the large 
scale pilot plant and the production of 
sample quantities of both minerals. 





: MINERAL PRODUCTION 
(in l.tons unless otherwise stated) 
1959 
Beryl 209 
Bismuth ores 12 14 
Copper (blister) ... 10,831 11,943 
Cobalt 


38,963* 
oz. 292 384 

Lead (concentrates) 292 69 

Niobium/Tantalum 

(concentrates) ... 2.85 2.35 

Phosphates 2,474 3,124 

- 9.914 8,781 

in (concentrates) 5 151 

Tungsten (conc.) ... 47 51 


. 
Average grade 1.5 per cent. cobalt. 
SSterteeeeeee 


(undressed —_ 
Gold ed conc.) 





The main geological and prospecting 
efforts in Uganda during the year were 
ir. the Kilembe area. Geological work 
within the prospecting licence boundaries 
held by Kilembe Mines Ltd. established 
the continuation of the ore-bearing rocks 
beyond the existing mine workings. 


Through the export of copper from 
Kilembe Mines Ltd., minerals continued 
to be Uganda’s third and most valuable 
export, but the production of minerals 
other than Kilembe copper still shows 
very limited value. 


ETHIOPIA 


CCORDING to a statement by 

the Deputy Foreign Méinister, 

Ethiopia is interested in exploit- 

ing her mineral reserves. Iron 

ore deposits had proved to be only of 

minor importance, it was stated, but first 

quality chrome ores were obtainable in 

quantities which would justify their com- 

mercial exploitation. The German Krupp 

group is said to be interested. A new vein 

of gold is reported from the country’s 

biggest goldfield at Adola and this is 

expected to increase output from 500 kg. 

a year to at least 2,000 kg. with a saving 

in foreign exchange of about 5,000,000 
Ethiopian dollars. 


A concession for the mining of a lignite 
deposit at Addi Zarna, near Udi-Ugri, 
in Eritrea has been granted to Mr. Leo 
Venturi, the discoverer of the deposit. 


New mining concessionaires are now 
exempted from income tax for six years 
and the administrative channels for grant- 
ing concessions have been simplified. 


MOZAMBIQUE 


N the next Development Plan (1960- 
1965), considerable sums have been 
I allocated to the development of 
Mozambique, both agriculturally and 
industrially, and much research into the 
possiblilities of mining is contemplated. 
Meanwhile, great strides are being made in 
electrification as an essential preliminary 
to development of the country’s natural 
resources. 


Estimated mineral production for 1959 
comprises: beryl 1,288,863 kg., bismuth 
12.5 s.tons, coal 282,917 s.tons, columbo- 
tantalite 138,346 kg., ilmenite 8,703 s.tons, 
lepidolite 99.2 s.tons, mica 5,518 kg., gold 
291,414 f.0z., tourmalines 377,540 kg., and 
bauxite 4,722 s.tons. 


The coal mining industry is as yet on a 
small scale. Moatize, near Tete, is at present 
the only producer and is highly mechanized. 
The rate of extraction is increasing and 
in 1960 will probably be close on 300,000 
tonnes. All coal produced is locally con- 
sumed and in addition Mozambique still 
imports South African coal, but the future 
could see the province self-sufficient in 
this respect. Available deposits at Moatize 
are placed at 700,000,000 tonnes. Coal 
also occurs in the Limpopo Valley and 
there are vast deposits in the Espungabera 
district extending into Rhodesian territory. 


Large deposits of magnetite are found in 
the Tete area, but are as yet of little value 
owing to their high titanium content. 
Ilmenite is being mined by a British com- 
pany near Qelimane. 


Radioactive minerals are found in the 
Tete district and also in the Alto Ligonha 
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district. Prospecting and mining rights are 
reserved to the Junta da Energia Nuclear 
(Portugese Atomic Energy Commission). 


A new concession has been awarded to 
Monteminas Ltd. in the Alto Ligonha 
area. This company produced 35,250 kg. of 
beryl in the first quarter of 1959. In the 
same period Empresa Mineira do Alto 
Ligonha, the country’s largest beryl miner, 
produced 91,453 kg., as well as 1,619 kg. of 
columbite. 


Prospecting for oil by the Mozambique 
Gulf Oil Co. (now in conjunction with the 
Mozambique Plan American Oil Co.) 
continued under a recently extended con- 
cession. Activity has switched to an area 
near the Zambesi River. No strike has yet 
been reported. 


A company known as Geotecnica e 
Minas Limitada, with head office at 
Lourenco Marques, was formed last year 
to prospect for and trade in minerals. 


KENYA 


HE total value of minerals pro- 
duced in Kenya during 1959 
reached an all time record of 


£5,319,355 — an increase of 
approximately £1,200,000 over the figure 
for the previous year. 


Cement (up by approximately £600,000) 
and soda ash (up by approximately 
£467,000) were chiefly responsible for the 
substantial increase in the 1959 output. 


Due chiefly to the higher price paid 
for copper during 1959, the value of this 
metal produced by Macalder-Nyanza 
Mines Ltd. increased by approximately 
£75,000, while production of refined gold 
rose to 9,145 troy oz. from the previous 
year’s figure of 7,753 troy oz. Small in- 
creases were recorded in the value of 
carbon dioxide gas, limestone products, 
magnesite, mica, mullite, pumice, refined 
silver and vermiculite produced in 1959. 


During the year the re-sampling of the 
niobium-bearing prospect at Mrinfa ‘Hill 
was commenced by the Mines and Geo- 
logical Department and was still in pro- 
gress at the close of the year. 


The Geological Survey during the 
course of the year mapped geologically 
over 8,500 square miles, bringing the 
total area sv covered to approximately 
113,000 square miles, or more than 50 
per cent of the total area of the Colony. 





MINERAL PRODUCTION 
1958 1959 


Asbestos... :55....5. l.tons 107 384 
Carbon Dioxide 

Gas (Natural) l.tons oo 702 
QC eee l.tons — 308,840 
COO vio. .cc08s3 l.tons 2,040 1,982 
Diatomite ......... l.tons 3,373 3,608 
Graphite .... 659 566 
Gold i 7,753 9,145 
Kaolin .... .tons 1,185 1,143 
Se ere l.tons — 1074 
Magnesite ......... l.tons — 2,808 
Meerschaum ...... l.tons a 19 
| eee l.tons — 755 
a l.tons 773 
Sogn AGM: .....06:: Ltons 111,038 
eee ltons 18,696 19,242 
Silver (Refined) ....0z. 44,146 46,420 
Vermiculite .......l.tons 86 100 
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GHANA 


in the calendar year 1959 were in 

volume, in some fields, slightly 

in excess of those of 1958, but 
not in total value, which fell to £27,003,474 
from £28,394,855, this being in the main 
due to a fall in the price of manganese 
and a decrease in the export volume of 
bauxite. Nevertheless, the mining industry 
as a whole kept its place as one of the 
prime factors in Ghana’s economy and 
accounted for some 28 to 29 per cent of 
the country’s exports, a percentage which, 
within a narrow range, it has maintained 
for some years and which places minerals, 
after cocoa, as the main export. There are 
indications, however, that the fluctuating 
cocoa situation gives some cause for 
uneasiness in relation to internal budgetary 
effects, and minerals must remain, as has 
been said for years, probably the most 
stable feature generally of Ghana’s 
economy. 


pes. of minerals from Ghana 


Economic Policy in Ghana 


The Second 5-year Development Plan 
can hardly be said to be yet under full 
way, since it naturally takes some time 
for the impetus of planning and execution 
to be felt or seen, but there have been 
practical enquiries from outside investment 
which continues to be attracted to Ghana. 
The political front has been generally 
stable and the proposéd republican con- 
stitution provides safeguards for those 
who back faith with cash. Economic 
policy remains the same—a bold pro- 
gramme of internal development, accom- 
panied by attractive terms and conditions 
for the outside help which is required. For 
the purpose, amongst other objects, of 
stimulating investment from indigenous 
sources, the Ghana Government has begun 
discussions with representatives of the 
London Stock Exchange with a view to 
rs setting-up of a Stock Exchange in 

cera. 


Ghana is dependent upon, and hopes for, 
externally-derived investment, and it must 
be explained that this accounts, possibly 
paradoxically, for much of the internal 
Political activities which have disturbed 
4 section of outside opinion. These activit- 
les have sincerely been designed to create 
an atmosphere of internal stability and 
unified purpose—a single-minded Ghana 
and a United States of West Africa (and 
Africa). Politics, industrial organization, 
and economics are, however, to a great 
extent closely linked, as they are in many 
Countries of greater age and development. 


Various measures are under way which 
ave an economic bearing—(a) revision 
of the procedure regarding concessions: 
the Present out-dated, prolonged, and 
Tustrating machinery can have a retarding 
effect on investment from overseas; (b) the 


e CAMEROONS * 


By A Special Correspondent 


revision of the existing company law of 
Ghana by a distinguished English commer- 
cial lawyer (Professor Gower, who is also 
a member of the Commission now con- 
sidering certain revisions of company law 
in the U.K.). It may be some time before 
the amendments envisaged become effec- 
tive—the final Report is expected this year, 
but Professor Gower’s draft Report, already 
published and the subject of detailed dis- 
cussion between Professor Gower and 
interested parties, shows that one of the 
objects is to make it easier and safer for 
foreign investment; (c) the recent Census, 
the details of which will, inter alia, provide 
an up-to-date review of manpower gener- 
ally and form a basis for more specific 
data as to the state and distribution of the 
labour force. A separate and more intensive 
manpower survey of higher craftsmen and 
technical personnel is being conducted by 
Mr. E. D. Hollander, a labour economist, 
of the Ford Foundation. Labour registra- 
tion is now being undertaken in most of 
the larger towns and industrial areas. 


Labour Relations 


The Industrial Relations Act, passed at 
the end of 1958, has not really operated, 
or required to be, except in relation to the 
issue of collective bargaining certificates, 
the various unions being empowered to 
bargain on behalf of employees (with a 
few exemptions) earning up to £G600 per 
annum. This is a high ceiling, and in any 
event most employers would have preferred 
that the certificates had been issued in 
relation to grades and occupations, rather 
than on a salary basis. 


The mining industry, which has one of 
the biggest and best-organized of the unions, 
was—like industry in general—again free 
from unrest and major stoppages: indeed, 
the number of minor stoppages was very 
small and of little consequence. Relations 
between the companies and the union, at 
central and local level, have been excellent. 
It has to be emphasized, however, that 
there is at present—and has been for a year 
or two—to all intents and purposes a 
“‘wages freeze’ on the Government’s part 
which has applied generally, but when the 
full impact of the Development Plan begins 
to be felt there may be a tendency to claim 
higher wages, on a cost-and-standard-of 





MINERAL EXPORTS 
1957 1958 1959 
Gold (0z.) 788,151 851,433 *913,000 
Diamonds 


(ct.) 2,930,901 3,280,970 *3,076,000 
Manganese 

ore (tons) 641,343 513,099 529,000 
Bauxite 

(tons) 185,403 201,120 148,000 


* Estimated production. 
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living basis, which may be difficult to 
refute, in which event the gold mining 
section of the minerals industry will be 
adversely affected. No one generally fore- 
sees an impending rise in the price of gold, 
however much it may have been speculated 
upon last year. 


The Ghana T.U.C. (soon to be housed 
in magnificent new headquarters in Accra) 
has been the forerunner in the formation 
of the All-African Trades Union Federa- 
tion, “‘whose first allegiance will be to 
Africa and serve as an ideological force in 
the struggle for African independence.” 
Not all African countries have joined, 
however, and some T.U. movements still 
prefer, for the time being, at any rate, 
to hold with the I.C.F.T.U. 


The appropriate average daily labour 
employed in the industry was: 





Non- 
African African Total 


21,991 22,661 
Diamonds 


(Companies)* 4,674 4,787 
Manganese 4,128 
Bauxite 2 461 
(Power) 201 


Total 31,369 32,238 


* In addition it is estimated that there are some 
11,700 persons employed in the African diamond 
diggings. 





Africanization in the mining industry of 
necessity proceeds slowly, though there 
is a feeling that it will have to be acceler- 
ated in “surface” technical and adminis- 
trative jobs, and by more attractive emolu- 
ments. Every incentive, however, is offered 
by way of scholarships at various levels, 
internal training, and courses to accelerate 
the initial processes. In January of this 
year the Chamber of Mines inaugurated a 
special Mines Training Scheme at the 
Tarkwa Technical Institute, for which the 
member-companies have made a grant of 
£25,000, to cover, initially, five years. The 
course itself is a 3-year one and the Ghana 
Government is implementing the Chamber’s 
grant: the Chamber has expressed its 
indebtedness to the Ministry of Education 
for its practical interest and co-operation 
in getting the scheme under way. 


Government’s Interest in Mining 


Another example of the Government’s 
interest in the mining industry was the 
advance to Amalgamated Banket Areas, 
announced early this year. Under its terms, 
A.B.A. receives an advance of £150,000 
per year free of interest for each of the 
three years commencing October 1, 1959 
(the beginning of the company’s financial 
year). Payments for the second and third 
years will only be made after the Govern- 
ment has seen the company’s accounts for 
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In the mines of 
SOUTH AFRICA.. 


as in the Canadian Rockies, and the cottonlands 
of the Sudan, Hudson engineers are constantly 
meeting and solving problems which benefit users of 
every type of Hudson light-railway equipment in 


every part of the world. 


Hudson 


LIGHT RAILWAY MATERIALS 


ROBERT HUDSON LIMITED, 
RALETRUX HOUSE, MEADOW LANE, LEEDS 
Telephone: Leeds 20004. 


Telegrams: Raletrux, Leeds. 


LONDON OFFICE: 30-34, BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W.1. 
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GOLD OUTPUT 


71.4 
(*Calendar year) 


1958* 








the preceding year and is satisfied that 
financial assistance on this scale is still 
needed. Repayment of the advance will 
be required when the mine becomes 
profitable, on the basis that if the company 
wishes to pay a net divident of 3 per cent 
or more in any one year to its shareholders, 
it must first repay to the Ghana Govern- 
ment 124 per cent of the total advance 
made over the three years period 1959-62. 
The first advance was paid by the Ghana 
Government in March this year. 


Gold 


Gold production for the calendar year 
was the highest on record—913,000 oz. (in 
round figures), with a corresponding 
increase in total value, as compared with 
853,000 in 1958. Ashanti Goldfields again 
broke its record for annual production, 
and is now running at an average millage 
target of 35,000 tons per month, with an 
extraction of 28,500 oz.: this target 
has been well maintained. The returns from 
all companies show that for 1960 they are 
maintaining the 1959 level of output. 
Bremang has had reason to congratulate 
itself upon its concentration of activities 
on the Offin River, which have shown 
increased production and profitability, and 
as a direct consequence of the £150,000 
loan given to it last year by the Ghana 
Government, it is now in a position to 
operate its four dredges in their present 
courses to the end of their working life. 
Indeed, because of its improved results 
the company will be able to repay its loan 
within three years instead of the five 
stipulated in the loan agreement. (For further 


details of gold mining operations, see 
pp. 330-333.) 


Diamonds 


The recovery of diamonds again showed 
a decrease—some 3,076,000 ct. as 
against 3,132,000 ct. (actual) in 1958. 
There was a decrease in production by 
the African diggers, who recovered 59 per 
cent in 1958, but 57 per cent in 1959, even 
although the number of digging licences 
(valid for an area not exceeding 25 acres) 
had increased from 583 in 1958 to 620. The 
standard of extraction by African diggers 
continues to be deplorably wasteful. In 
the Ghana Government Accra Diamond 
Market, there are now nine licensed 
dealers operating. 


Manganese and Bauxite 


The reduction in output of manganese 
Which took place in 1958 was somewhat 
offset during 1959, and figures show that 

tons were exported during the 
year as compared with 513,000 in 1958; 
nevertheless, these are by no means bright 
figures, when one recalls the 641,000 tons 
Teached in 1957, Furthermore, the value 
( Manganese exports fell considerably 
oo 20 per cent) because of the low 
Vverage price per ton of £12.8 in 1958. 


The outlook, however, both for production 
and value need not be regarded as depress- 
ing. 


Exports of bauxite fell considerably, 
from 207,000 tons in 1958 to 148,000 in 
1959, though there was a small increase 
(4 per cent) in the average export price. 


West Africa 


The present position of the Volta River 
project is that the Ghana Government has 
accepted the recommendations of the 
Kaiser report to site the dam at Akosombo 
(the construction being estimated to take 
54 years instead of the 7-8 years for the 
one previously proposed to be sited at 
Adjina), the site of the smelter to be at 
Tema instead of Kpong. The approaches 
to the dam site are now being constructed 
and general preparatory work undertaken, 
under the supervision of Kaiser Engineer- 
ing: 1961 is mentioned as a completion 
date, but there is rumour of some snags 
on the site (very deep “‘soft’ patches). 
It is also anounced that a consortium of 
North American and British aluminium 
companies has now been formed which will 
negotiate as to the establishment of the 
smelter. The major capital matters—as 
to financing the scheme generally, and 
particularly the dam and power station— 
have not yet been resolved. 


SIERRA LEONE By a Special Correspondent 


HE year 1959 was a good one for 

the diamond mining industry 

in Sierra Leone. The Govern- 

ment’s action in introducing 
more severe prison sentences and a 
stronger police force to give effect to the 
law in the diamond areas has had the 
effect of curbing the lawlessness which 
was rife towards the end of 1958. More 
than 20,000 “strangers” have left Kono, 
less smuggling is now taking place and 
the leases of Sierra Leone Selection 
Trust have enjoyed comparative freedom 
from the attention of the illicit miners. 
This is also partly due to the company’s 
own security measures—the construction 
of over 30 fortified posts sited at strategic 
points in the leases and linked by radio 
to police headquarters. If illicit mining 
starts a striking force can be deployed in 
the area rapidly. 


The calm is, however, an uneasy one. 
Many of the strangers who were reputed 
to be the ringleaders of last year’s 
invasions of the Sierra Leone Selection 
Trust leases are still firmly entrenched 
and although their activities have been 
curtailed, there can be little doubt that any 
relaxation in vigilance on the part of the 
police, the Government or the company’s 
security force could trigger off further 
outbreaks of lawlessness and violence. 
These men are rich and ready to use their 
wealth to protect their interests. They 
seek to undermine the authority of the 
Chiefs and make the Government’s task 
harder by fomenting strife in the diamond 
areas. Until they are removed there can 
be no guarantee of lasting peace in Kono. 


In spite of these difficulties the Govern- 
ment is pressing ahead with its Kono 
Development Plan. New roads and 
bridges are under construction and new 
schools are contributing to the drive for 
better education. 


At the same time, in a bid to satisfy 
the natural desire of the Kono people to 
dig for diamonds in their own tribal areas 
the Sierra Leone Selection Trust have 
established contract mining sites in most 
of the Kono chiefdoms. A contractor is 
selected by the company, taught con- 
trolled methods of hand mining, aided 
by simple mechanical equipment, and 
allotted a site to work for his own 
account. The scheme is supervised by the 
company, technical advice is freely avail- 
able, and the company buys the diamonds 
won by the contractor. 
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The year has also seen a considerable 
increase in export through the newly 
established Government Diamond Office, 
and the Government is at last reaping 
some of the revenue benefit from 
diamonds now being legally exported, the 
value of which reached £5,700,000 in 
1959—a considerable increase over the 
previous year’s total of £4,086,000. These 
figures do not include exports by the 
Sierra Leone Selection Trust, which for 
1959 were provisionally valued at 
£3,300,000. 


Chrome 


Shipments by Sierra Leone Chrome 
Mines Co., Ltd. during the year 1959 were 
at about half the rate of that for 1958. 
Competition from the Philippines has 
increased in intensity during the year, and 
with the large stocks of chrome ore being 
carried in the United States due, in part, 
to the effect of the steel strike on demands 
for refractories, the prospects are far 
from encouraging. 


Iron Ore 


The Sierra Leone Development Co., 
Ltd. has announced that shipments from 
their mine at Marampa were an all time 
record at 1,585,600 I.tons. During the 
year the new concentrating plant was 
commissioned and the mine’s capacity 
for the production of high grade con- 
centrates is now 1,500,000 tons per 
annum. It is understood that the company 
is about to commence construction of 
further concentrating capacity to raise 
the output to 2,000,000 tons. 


The Customs’ valuation of iron ore 
exports shows a drop of between 10 and 
15 per cent per ton in 1959 as compared 
with the previous year. The distribution 
of tonnage in the various markets is little 
changed and is as follows: 


48.64 per cent 
22.51 per cent 
0.65 per cent 
24.33 per cent 
3.87 per cent 


United Kingdom 
Germany 
Austria 


Holland 
U.S.A. 


100.00 per cent 


In addition to the new mill the year 
saw the completion of major additions to 
the company’s already extensive amen- 
ities. A new residential apprentice train- 
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school was opened in March and 
senior and junior staff clubs have 
| also been provided. 























The company’s record of good labour 
| elations was marred by a ten-day strike 
"during August, the first stoppage of work 
‘since 1950. The causes of the strike lay 
jn matters entirely outside the company’s 
‘control. Production and shipments were 
| little effected. 


It is understood that the company has 
! been very active throughout the year in 
geeking the finance it requires for the 
development of its additional deposits at 
'Tonkolili. No further announcement on 
| this subject has been made. 



















































































| A party of German iron ore con- 
'gumers visited the company’s properties 
' during November, 1959. 




















Titanium 

During 1959 an Agreement was 
executed between the Sierra Leone 
| Government and the Consolidated Zinc 
Corporation Limited and Columbia- 
Southern Chemical Corporation, under 
| which the two companies are granted a 
' Special Exclusive Prospecting Licence for 




































































ant year for the Federation of 
Nigeria. In May, Northern Nigeria 
. followed Eastern and Western 
Nigeria in being granted self-government 
| within the Federation. At the end of the 
™ Year general elections were held thtough- 
out the country for 312 seats (excluding 
eight reserved for the Southern 
Cameroons’ representatives), compared 
with 184 elected members in the dissolved 
House, The main issue at this election was 
one of independence for the country, 
which has since begn granted and will 
take effect from October 1, 1960. The 
orderly and peaceful way in which these 
tlections were conducted ‘is an encourag- 
ing indication of the progress being made 
towards nationhood. 


Peres. 1959 was an import- 










































































The past year was also important for 
Nigeria as regards her mineral wealth. 
Although tin producers continued to be 
handicapped by the incidence of export 
festrictions imposed under the Inter- 
national Tin Agreement, each quarter 
brought an encouraging advance in 
exportable quotas, the figures for the four 
Periods being respectively 1,180, 1,357, 
1525 and 1,830 L.tons. This progressive 
(provement assured that tin remained, 
at least for 1959, the country’s main 
Source of exportable mineral wealth. 


_ Crude oil exports, however, are now 
achieving greater significance, as is indi- 
cated by the fact that, while production 
fy oe 9 totalled only 6,000 bbl. per 
vie target to be reached by the end 
yh 60 has been set at 40,000 bbl. per 


The importance of mineral production 

il a whole to the Nigerian economy is 

Mustrated by the Mines’ Department's 

— report for 1957/58, published 

uring 1959. Revenue from royalties. 

EY — rents, etc.. during that period 
fpaunted to £1,300,000, while expend- 

ae within the country by the mining 
Perel totalled nearly £5,000,000. In 
ition, the value of minerals exported 

















titanium-bearing minerals over a 2,500 
square mile area for five years, with the 
right to an extension for a further five 
years. During the term of the licence the 
companies have the right to a mining 
lease on terms and conditions provided 
by the Agreement. In the absence of a 
recovery in the world market price for 
rutile, no mining operation is contem- 
plated for the time being, and the 
activities of the two companies in Sierra 
Leone are at present confined to prospect- 
ing. 


Other Activities 


_ Little general activity has been noted 
in the mining field during 1959. A large 
area in the Northern Province was closed 
to prospecting in order, it is understood, 
to enable the Geological Department to 
carry out an intensive geochemical pros- 
pecting programme. 


The mining industry in Sierra Leone is 
seriously disturbed at the introduction of 
new legislation governing the generation 
and supply of electricity as this is so 
phrased as to include mines’ power 
houses, etc. This question is understood 
to be still under discussion with the Sierra 
Leone Government. 


NIGERIA by a Special Correspondent 


during the same period—excluding oil— 
amounted to some £8,000,000. 


Tin and Columbite 


Nigeria’s tin production continued to 
suffer severely during 1959; in fact, the 
degree of restriction averaged 41.6 per 
cent for the year compared with 45.4 per 
cent in 1958. In tonnage, this represented 
an export of tin metal amounting to 
5.892 tons compared with 5,182 tons in 
1958. As from July 1, 1959, Nigeria’s 
percentage of total permitted exports was 
raised from 5.9 to 6.1, but the country 
still suffers from a greater degree of 
restriction than most other producer 
members of the International Tin Agree- 
ment. Further increases in the total 
permitted exports granted for the first six 
months of 1960 bring Nigeria’s degree of 
restriction down to 11.2 per cent. 


The past year was also marked by an 
appreciable revival in the columbite 
market, the higher ratio concentrates 
being in particular demand. Some pro- 
ducers have already indicated the 
existence of forward contracts covering 
1960, while the price has shown a useful 
though modest increase. It is clear that a 
gradual expansion in the use of this 
mineral is now taking place and, generally 
sveaking, producers can currently sell all 
the columbite they can mine. Production, 
however, is still subject to the effects of 
tin restriction. In the first half of 1959 it 
amounted to 631 tons, but rose to 957 
in the second half of the year. This 
compares with 805 tons for the whole of 
1958. 


The recovery in the tin and columbite 
industry is reflected in the labour employ- 
ment figures, which increased from 25,972 
in June to 32,438 in December, and was 
accompanied by a further rise in direct 
costs of production. An improvement in 
the tinfield wages scale for general labour 
was agreed in June. Owing to the 
improvement in tin exports towards the 
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end of the year, and also in view of the 
increased wage rates granted to govern- 
ment employees, a general wage increase 
was negotiated in October giving a 16 per 
cent increase for lower paid workers 
scaling down to about 10 per cent for 
higher paid employees. Other benefits 
were also agreed. 


The Mbanefo Wage Commission 
appointed by the Federal Government has 
since recommended further wage increases 
for all government employees amounting 
in general to 15 per cent. It is as yet too 
early to assess the possible effect of this 
recommendation on the tinfield labour 
wage rates, but it would appear that the 
minimum wage of 3s. 5d. recommended 
by the Commission for the Jos rural areas 
is below the minimum rate earned by 
general labour. 


Other Minerals 


Gold production during 1959 amounted 
to about 950 oz., most of which came 
from a small lode occurrence near Jlesha. 
Experiments are being undertaken at the 
Mines Department’s ore dressing mill at 
Jos in order to assist the operator to 
achieve improved recovery. 


Production of lead and zinc from mine 
workings in the Wase area continued on 
a small scale, output for the year totalling 
some 500 tons. Due to the depressed state 
of the lead market, production has not 
yet commenced from the deposits in the 
Abakaliki area, but some progress has 
been made in arrangements for providing 
capital to start the mine. 


Sales of tantalite of both high and low 
grades continued, but prices again tended 
to show a decrease from those of the 
previous year. Sales of zircon as a by- 
product from columbite mining have also 
taken place. One producer shipped 
approximately 1,000 tons of zircon sand 
to the U.S., where a market now seems to 
be established. 


A company is being floated to explore 
and exploit deposits of barytes in Benue 
Province. If this venture proves successful, 
the ground barytes will be used b 
operators exploring and drilling for oil. 


Coal is produced by the Nigerian Coal 
Corp. from the Enugu coalfield in the 
Eastern Region. Production fell from 
382,320 tons in the first half of the year 
to 359,437 tons in the second half. The 
decline was attributed mainly to lessening 
consumption by the Nigerian Railway 
Corp., which is largely switching from 
steam locomotives to diesels. 


The Nigerian Cement Co., at Nkalagu 
near Enugu, which started operations in 
June, 1957, has increased its production 
of limestone in order to keep pace with 
the requirements for cement. The yearly 
output of the West African Portland 
Cement Co.’s factory near Abcokuta is 
expected to be 200,000 tons when it 
comes into production next year. 


Minera! Oil 


In May, 1959, a Deed of Covenant was 
signed between the Government and the 
Shell-B.P. Petroleum Development Co. of 
Nigeria Ltd., while earlier in the year 
the Petroleum Profits Tax Ordinance was 
enacted by the Federal House of Repre- 
sentatives. These developments were the 
outcome of years of costly exploration by 
the comnanv involving an expenditure of 
some £60,000,000. 
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Production by the Shell-B.P. company 
increased from 194,000 tons in the first 
half of the year to 373,061 tons in the 
second half. The target set for 1960 is 
a production rate of 40,000 bbl. per day 
compared with the rate at the end of 1959 
of 15,000 bbl. per day. Production is at 
present limited by inadequate export 
facilities, but a crude oil terminal is being 
erected at Bonny and a channel, to be 
dredged this year through the Bonny 
River bar, will allow 18,000 ton tankers 
to be loaded direct. 


Exploratory work is also being under- 
taken by Mobil Exploration (Nigeria) 
Ltd. who have an oil exploration licence 
in the Western Region covering Lagos. 


Nigeria’s crude oil production is 
expected to reach 10,000,000 tons annually 
by 1970, thus making this coming nation 
one of the two leading oil producing 
countries in the British Commonwealth 
and among the first ten in the world. 


ANGOLA 


INERAL development is_ in- 

creasing rapidly in Angola. 

While diamonds have, in the 

past, contributed substanti- 

ally towards exports, other minerals are 

assuming greater importance. Under its 

1959/64 Plan, Angola has provided for 

the spending of 30,000,000 escudos (some 
£375,000) on mineral exploitation. 


Iron ore exports have been running at 
about 100,000 tons a year to West Germany 
and Italy. Most of the iron ore is produced 
by Companhia Mineira de Lobito, who are 


mechanizing their operations and install- 
ing a 100 tons per hour washing plant at 
their Cuema mine at Nova Lisboa and are 
also to install special equipment to con- 
centrate the ore from a more recent pros- 
pect at Kassinga, where ore reserves con- 
taining an average of 45/60 per cent Fe are 
estimated at thousands of millions of tons 
and those containing 65/68 per cent Fe are 
estimated in millions of tons. 


Up to the present, the ore has been 
shipped via the Benguela Railway and the 
port of Lobito, but a Cuema-Kassinga- 
Mocamedes railway link is contemplated 
which will enable the ore to be exported 
from the port of Mocamedes. Total iron 
shipments of up to 10,000,000 tons annually 
have been forecast during the second 
phase of this expansion scheme beginning 
1965. Prior to 1965, shipments of 1,500,000 
tons are forecast via Mocamedes with an 
additional 500,000 tons via Lobito. 


Diamond exploration in 1959 by the 
Companhia de Diamantes de Angola pro- 
vided for the treatment of 2,097,800 cu. m. 
of gravel containing 825,850 ct. of dia- 
monds, but these figures may have been 
exceeded. While the company anticipated 
production up to 930,000 ct. it did not 
expect to reach the 1958 production of 
985,643 ct., plus 15,592 ct. collected during 
prospecting and developing operations. 
The 22 mechanical excavators being used 
at the end of 1958 were to be supplemented 
by two shovels and two draglines. 


The French Péchiney company has 
reached an agreement with Aluminio 
Portugues (Angola) SARL to construct a 
50,000 tons per year aluminium plant in 
Angola. Péchiney will act as consulting 





West Africa 


engineers and will have a capital partici- 
pation in the project. French firms will 
supply the equipment on a medium-term 
credits basis. Initial production is to be 
25,000 tons a year and power is to be 
taken from the new Cambambe hydro- 
electricity plant on the Cuanza River. 


LIBERIA 


[: ore is the most important of 


Liberia’s minerals and its exploitation 

is a major development. Output for 

1959 is estimated at about 2,600,000 
l.tons, compared with 2,218,600 |.tons in 
1958. At present it is mined exclusively 
by Liberian Mining Co. Ltd. at its Bomi 
Hills concession, N.W. Monrovia, where 
high grade ore deposits, mostly magnetite, 
containing 68/70 per cent iron, are estimated 
at 50,000,000 tons and total reserves, 
including low-grade ore, at 300,000,000 
tons. 


Great expectations are, however, centred 
on rich deposits in the Nimba Range near 
Sanakole in the Central Province, where 
core drilling has already proved reserves 
of 230,000,000 tons averaging 60/70 per 
cent iron. This deposit is being developed 
by LAMCO (Liberian-American-Swedish 
Mineral Co.) and the U.S. Bethlehem 
Steel Corporation, which has purchased 
a 25 per cent interest. About $200,000,000 
is to be invested in the project and pro- 
duction is scheduled to begin in 1963 at 
4,000,000 or more tons a year. A new 160- 
mile long railway will carry the ore to the 
coast where a modern port is to be built. 
The Liberian government holds half the 
capital in LAMCO, which also holds 
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BRECO 


ROPEWAYS 
the Big name behind the Big ropeways 


CABLEWAYS 


British Ropeway Engineering Co. Ltd., 
Plantation House, Mincing Lane, 
London, E.C.3 

Telephone: MINcing Lane 7901. 
Telegraphic Address: 

Boxhauling, Fen, London. 
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concessions in the Bassa Hills and at Putu 
in the Eastern Province. 


Mining is also planned by Landsdell 
Christie along the Mano River, involving 
a capital outlay of $15,000,000, and it is 
reported that anouther deposit in the Bong 
> Mountains is to be exploited by a West 
German combine with an investment of 
some $90,000,000 


If all these plans materialize the annual 
production of iron ore in Liberia will 
reach 15,000,000 tons a year during the 
1960's. 


A recent discovery of diamonds in the 
Sanniquellie region has provoked a minor 
diamond rush to the area. 


CAMEROONS 


HE Cameroons, formerly under 
French trusteeship, celebrated its 
independence in January, 1960. 
Still a relatively undeveloped in- 
dustry, mining was limited last year to two 
products: cassiterite and gold. The company 
Les Etains du Cameroun, which exploits 
alluvial and eluvial deposits in the Mayo- 
Darlé region, produced 95.1 tonnes of 
cassiterite in 1959 (115.7 in 1958). The 
company is carrying Out tests with a view 
to preconcentration of the mineral on site. 


Gold production fell last year to an 
estimated 30.2 kgm. from 62.5 in 1958 
and 339 in 1957. The output came almost 
entirely from African producers, 17.6 kgm. 
being from workings in the Batouri and 
Bétaré sectors and 11.1 kgm. from tributors 
operating on concessions held by the 
Compagnie Miniére du Cameroun. 


Due to the decline in world prices, there 
was no production of rutile in 1959 and 
mines were finally closed down. 


The Edea hydroelectric scheme, which 
has a potential output of 120,000 mWh. 
per annum, has given rise to the territory’s 
only heavy industry, the Alucam works, 
which produces aluminium from alumina 
imported from France. Last year output 
Tose to 42,315 tonnes of 99.6 per cent ingot 
from 31,851 tonnes in the previous year. 


Exploration 


Exploration continued in 1959 for 
bauxite, diamonds, tin, iron ore, petroleum, 
and radioactive minerals. Bauxite deposits 
at Fongo-Tongo and Bangam were in- 
Vestigated by a syndicate formed in 1958 
y the Bureau Minier and the French 
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companies, Péchiney and Ugine. The 
Fongo-Tongo deposit is estimated to con- 
tain some 45,000,000 tonnes of recoverable 
mineral containing 45 per cent alumina and 
only 2 per cent total silica. The Bangam 
deposit is believed to be equally important, 
but poorer in alumina content. 


At the end of 1958, the Service Géolog- 
ique discovered deposits extending over 
about 15,000 hectares of plateaux 120 km. 
south-west of Ngaoundéré. Reserves con- 
tained in 2,500 hectares prospected in the 
northern sector are estimated at 500,000,000 
tonnes; there are believed to be a further 
2,000,000,000 tonnes of possible reserves 
in the southern sector. The Bureau de 
Recherches Géologiques et Méiniéres 
(B.R.G.M.) is currently exploring these 
deposits, which have the disadvantage of 
being some 500 km. from the coast, but 
are quite close to the route of the proposed 
Douala-Tchad railway. 


In November, 1958, the Bureau of Mines 
of Overseas France began surveying the 
important ‘“‘Chaines des Mamelles” iron 
ore deposits situated about 40 km. south 
of Kribi and only 15 km. from the coast. 
The reserves have been estimated at 
100,000,000 tonnes. Investigation of these 
deposits is being continued by a syndicate 
formed by the B.R.G.M. (who are the 
managers) and the European Coal and 
Steel Community, which has more than 
tripled its financial participation in the 
costs of exploration. 


A team from the Commissariat a l’Energie 
Atomique carried out aerial surveys for 
radioactive minerals to the north of the 
6th parallel, the indications so obtained 
being followed up by ground prospecting. 
Prospecting for diamonds and tin produced 
no new discoveries during 1959. 


GUINEA 


UINEA, the West African territory 

formerly known as French Guinea, 

became an independent republic 

on October 2, 1958. Mineral 
resources under development, in order of 
importance, are bauxite, iron ore, 
diamonds and gold. 


The three principal bauxite deposits are 
in the Los Islands, and at Boké and Fria. 
The deposits in the Los Islands, off 
Conakry, which are exploited by Bauxites 
du Midi, a subsidiary of Aluminium Ltd., 
have reserves exceeding 8,000,000 tonnes. 
Reserves in the Boké and Fria regions 
are estimated at 120,000,000 tonnes, 
averaging 52 to 60 per cent alumina. 


West Africa 


In February, 1960, it was announced in 
Paris that Aluminium Ltd. had started 
negotiations with other major producers 
to build a plant in Guinea to produce 
220,000 tonnes of alumina annually at 
Boké. Plans for this project call for the 
mining of 1,500,000 tonnes of bauxite a 
year. 


Another alumina project in Guinea will 
be completed shortly by the Fria Co. 
(Compagnie Internationale pour la 
Production de l’Alumina), which is an 
international consortium formed by Olin 
Mathieson (U.S.A.), British Aluminium, 
Aluminium Industries A.G. (Switzerland), 
and Vereinigte Aluminium Werke 
(Germany), with French interests. This 
project aims at an annual production of 
450.000 tonnes of alumina from deposits 
at Fria. Shipments have already started. 


Both the Fria and Boké plans are to 
some extent dependent on the con- 
struction of a large dam and hydro- 
electric power system near Conakry on 
the Konkouré River. 


Iron ore deposits occur at Conakry and 
also in Eastern Guinea near the Liberian 
border. No information as to the extent 
of the reserves is as yet available. The 
Conakry deposits are operated by Com- 
pagnie Miniére de Conakry, a French 
company in which British Iron and Steel 
Corporation (Ore) Ltd., holds one-third 
of the shares. This company exported to 
the U.K. about 600,000 tons of iron ore 
in 1957 (out of total exports of just over 
1,000.000 tons); 300,000 tons in 1958; and 
250,000 tons last year. 


Early this year it was announced that 
hitherto undeveloped iron ore deposits in 
East Guinea would be surveyed by 
Kinoshita Shoten, a leading Japanese 
trading firm, together with the U.S. Steel 
Corp. and the Guinea American Inter- 
national Development Corp.; the latter 
partner has a 70-year concession. Accord- 
ing to the Japanese announcement, a 
preliminary survey of the Nimba deposits 
near the Liberian border showed reserves 
of 25,000,000,000 tons. 


Diamonds are found in the Macenta 
district. In 1958 production totalled 
116,000 ct. and exports 120,000 ct., but 
these figures omit the activities of 
“Békima,” an African co-operative in 
Guinea whose sales in 1958, all through 
illegal channels, were estimated at 75,000 
ct. The Guinea Government was reported 
to have abolished Békima early in 1959, 
giving its concessions to other companies. 
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North Africa 


MOROCCO 


MOROCCO 


HOSPHATE, lead, zinc, manganese 
ore, anthracite, iron ore, petrol, 
cobalt, barytes and salt are the 
principal minerals and metals pro- 
duced in Morocco. Other minerals such 
as vermiculite, strontium, asbestos, mica 
and beryl are to be investigated in 1960 
with a view to their possible exploitation. 


Phosphate mining continued to be 
developed at a sustained pace during 1959 
and provides Morocco with its most 
important mineral export. Output from 
the Khouribga and Louis Gentil Mines 
reached a record of 7,163,502 tonnes 
compared with 6,335,822 tonnes in 1958. 
Exports also reached a new peak with a 
total of 7,026,702 tonnes. 


While lead ore production, at 131,998 
tonnes in 1959, was rather less than in 
1958 (136,936 tonnes), the output of zinc 
ore increased appreciably in 1959 to 
101,112 tonnes, compared with 86,771 
tonnes in 1958. Exports of lead and zinc 
ores in 1959 were 90,947 tonnes and 
100,840 tonnes respectively. In 1959, the 
Oued el Heimer smelter near Oujda pro- 
duced 28,674 tonnes of lead compared 
with 33,100 tonnes in 1958. In addition, 
38,392 kg. of silver were produced, of 
_ about 36,000 kg. were exported to 
rance, 


Having completed their first full year 
with new equipment, which has increased 
capacity to 650 tons/day, the Bon Azzer 
de Grara cobalt mines in the High Atlas 
Mountains produced 12,071 tonnes of ore, 
compared with 9,259 tonnes in the 
previous year and 4,230 tonnes in 1957. 
Exports remained stable at 9,317 tonnes. 


Manganese production, both at Bou 
Arfa and Imini, at 391,869 tonnes of 
metallurgical grade and 78,698 tonnes of 
chemical grade, showed increases of some 
38000 tonnes and 22,000 tonnes respect- 
ely over the corresponding outputs for 
1958, Exports of chemical grade totalled 
71,331 tonnes, of which 57,493 tonnes 
went to the U.S. 


Outputs of anthracite and iron ore 
declined by approximately 10 per cent and 
25 per cent respectively. Anthracite pro- 
duction was 464,663 tonnes, of which 
198,505 tonnes were exported and 186,966 
lonnes were sold locally. Iron ores, whose 
production totalled 1,265,022 tonnes 
compared with 1,538,426 tonnes in 1958, 
met with marketing difficulties and 
Pow amounted to only 941,126 tonnes, 
ot which 431,047 tonnes went to Great 
can 151,628 tonnes to France and 

830 tonnes to Spain. 


ote was an appreciable rise of 20,000 
mes in crude oil output following the 
en into production of a new well in 
¢ Harricha field. 


Other 1959 production figures, with the 


— year’s total in brackets are:— 
MOT toe aan (3,870), iron oxide 
“) hes (1, , iron pyrites 14,418 
on (18,450) and barytes 36,808 tonnes 


692). Salt i 
tonnes in * ae fell by 27,000 


TUNIS 


The average labour force in the 
Moroccan mining industry in 1959 was 
34,000. 


TUNIS 


INING activity in Tunis during 
1959 has been directed toward 
the study and preparation of 


new deposits of lead and zinc, 
the investigation of new iron ore deposits 
at Djebel Ank, the production of mercury 
at the Djebel Arja mine and investigations 
into phosphate’ enrichment. Future 
developments may include the develop- 
ment of phosphate production, the 
equipping of a new iron mine and the 
re-equipping of three old lead and zinc 
mines, and the construction of a new 
factory for the production of triple super- 
phosphate. 


The accompanying table of mineral 
production is published by courtesy of the 
Service des Mines, de l’Industrie et de 
l’Energie. 





MINERAL PRODUCTION 
(in tonnes unless otherwise stated) 
1958 1959 1960* 
1,103,174 981,662 1,050,000 
35,546 28,213 28,200 
6,074 5,912 9,000 


Iron ore ... 
Lead ore... 
Zinc ore... 
Calcium 
phosphate 2,278,532 2,184,963 2,200,000 
Lead metal 26,381 21,808 20,000 
Quicksilver 

(kg.) 1,350 
Silver (kg.) 4,205 
Marine salt 160,097 


*Anticipated outputs. 


6,837 
1,347 
150,954 


10,000 
1,500 
130,000 





UNITED ARAB 
REPUBLIC 


HE United Arab Republic (formed 
last year by the Union of Egypt 
and Syria) has drafted a number 
of ambitious development plans, 
including mining and mineral production 
schemes, which are being carried out 
largely with Soviet financial and technical 
assistance and equipment. These projects 
include plans for the exploitation of 
manganese, iron ore, phosphate, salt, 
zinc, lead, tin, black sands, ilmenite, 
chromite, graphite and other deposits. 
West German aid is also being provided. 


In the Egyptian Region, iron ore pro- 
duction in 1958 totalled 178,464 tonnes, 
a decrease of about 29.7 per cent compared 
with 254,100 tons in 1957. Russia has 
promised aid in respect of a sintering 
plant with a capacity of 1,000 tonnes of 
ore daily, research work into the possibility 
of dressing iron ores with 30 per cent Fe 
from W. and E. Desert deposits, and 
research into an iron mine at Baharia with 
a capacity of 500,000 tonnes ore a year 
and transport to the Helwan steel plant. 
Egypt is also requesting a 2,000 tonnes per 
day capacity concentration plant. 
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UNITED ARAB REPUBLIC 


Western Germany is to provide assis- 
tance in studying iron ore beds, including 
deposits in the Eastern Desert, where the 
Krupp Co. have already been asked to 
report on the production of 500,000 tonnes 
of ore a year (though the deposits are not 
yet fully explored) and a _ metallurgical 
plant at Suez with a capacity of 150,000 
tonnes a year. 


Steel output at the new Helwan plant 
is reported to be at less than 50 per cent 
of capacity and technical difficulties are 
being encountered. The U.S.S.R. has 
promised aid in connection with a coke 
chemical plant at Helwan and two strip 
mills. 


Manganese ore production in Egypt in 
1958 amounted to 111,615 tonnes com- 
pared with 85,523 tonnes in 1957. Both 
West Germany and Russia have been con- 
ducting research into the treatment of 
manganese ores and it is reported that a 
plant is to be erected for the conversion 
of low grade material into ferromanganese. 


West Germany is also to assist in the 
exploration for manganese ore, copper 
ores, ilmenite, kaolin, feldspar, industrial 
clay, and graphite and to advise on the 
production of titanium and titanium alloy 
from ilmenite ore. 


The Sinai Manganese Co. plans to step 
up its production to 200,000 tons of run- 
of-mine manganese ore and orders have 
been placed with British companies for 
re-equipment mining plant, transportation 
equipment and spare parts. 


Egyptian production of phosphate rock 
in 1958 amounted to 558,098 tonnes com- 
pared with 585,498 tonnes in 1957. Large- 
scale developments are planned, including 
a new company to win 400,000 tonnes of 
phosphate a year from the Upper Nile 
Valley. 


On the expiry of a concession held by a 
non-Egyptian firm for the exploitation of 
gold reserves in the Dead Sea area of 
Baramia, in Egypt, a semi-State concern 
is taking up production there. Output is to 
be increased by | kg. per day. 


Yugoslavia is to buy a minimum of 
60,000 tonnes of crude phosphates and 
about 3,000 tonnes of manganese ore a 
year from the U.A.R. Eleven Yugoslav 
engineers are to prospect for lead and zinc 
at Al Qoseir on the Red Sea. 


In the Syrian Region of the U.A.R., 
substantial deposits of iron ore are re- 
ported from Rajon in the Aleppa 
Mahafazat. Other occurrences of minerals 
are also reported. The Soviet group res- 
ponsible for the discovery has suggested a 
smelter at Aleppo. 


The Egyptian Government has set up 
a General Mining Authority to control 
mining operations in areas where the 
Geological Research Department has pros- 
pected and explored. 


Dr. Frederick Booker, an Australian 
geologist, is to undertake a year’s survey 
of Syrian mineral resources for the U.A.R. 
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French Sphere of Influence in Africa 


ALGERIA — SAHARA 


ALGERIA—SAHARA 


HE collieries in the “Sud-Oranais” 
have succeeded in maintaining 
their production above 100,000 
tonnes in spite of the reduction in 
the number of pits, and they expect to 
maintain almost the same level in 1960. 


There has been a noteworthy improve- 
ment in the production of lead, zinc, 
antimony, and pyrite ores. On the other 
hand, the production of iron ore has 
slightly decreased, in relation to the iron 
market, and the production of copper ore 
declined considerably after the closing of 
the mine at Ain Barbar. 


The phosphate deposits at Djebel Onk 

are destined to replace, in the near future, 
those at Kouif; in the same region of 
Djebel Onk valuable signs of hydro- 
carbons have been located, which will 
possibly facilitate the development of 
phosphates necessitating calcination. 


The initial operation of the Belelieta 
(tungsten ore) is expected in the second 
half of the current year. 


Mine surveys were again suspended this 
year, With the exception of the Sahara 
where important indications of metal- 
bearing beds have been located: uranium 
and wolfram in the Hoggar; uranium, 
gold, and molybdenum in the Yetti. 
Furthermore, the iron ore reserves of the 
Gara Djebilet have been estimated at 
400,000,000 tonnes. 


Oils in the Sahara were the centre of 
great activity: 648,000 km? have been 
explored, and new permits relating to 
43,000 km’ have been granted; a further 
increase in borings is expected in 1960. 
The initial operations of the Hassi 
Messaoud pipe-line to Bougie will give an 
output of 10 to 12 million tonnes per year, 
and the oil supply from East Sahara 
(Edjelch) will begin at the end of 1960. 

€ natural gas site at Hassi R’Mel will 
also be put into operation, and the con- 
Yeyance of the gas will be straight to the 
port of Arzew. (Completion is expected 
in April, 1961.) 


Finally, it is interesting to recall that 
an electric powered steel plant is planned 
in the neighbourhood of Bone and this 
will not fail to give a new impetus to the 
Algerian mining industry and economy. 


MEMBER STATES OF THE 
FRENCH COMMUNITY 
Western Africa 


ipates which previously were a_ part 
— Africa are considered here- 


sunge 8a a small amount of ilmenite 


ie tonnes) and 9,000 tonnes zircon 
tas extracted from the zirconium and 
“intum-bearing sands. As for the phos- 


WESTERN AFRICA 


MADAGASCAR 


phate of alumina, the figure of 100,000 
tonnes per year could not be maintained, 
but production remained satisfactory at 
85,300 tonnes. The immediate exploitation 
of a bed of rock phosphate of lime, now 
completely surveyed and with a yearly 
output of 650,000 tonnes, is also to be 
expected, 


In Ivory Coast, the main production has 
been of diamonds (160,000 to 180,000 
ct.) and prospections have furnished 
further indications which are most 
encouraging. One ton of colombo- 
tantalite has been produced. Finally, the 
exploitation of a manganese bed will 
supply, as from this year, manganese ore 
for metallurgical use at the rate of 
100,000 tonnes a year. 


In the Niger, an output of 83 tonnes of 
cassiterite concentrate containing 70 per 
cent of tin has been obtained. 





METAL AND MINERAL OUTPUTS 
(in 000 tonnes unless otherwise indicated) 
1958 1959 

Algeria-Sahara 
Coal 1$3:43 121.7 
Iron ore 

(50 per cent) 2,334.7 1,924.0 
Lead ore 

(65 per cent) 14.7 15.3 
Zine ore 

(60 per cent) 54.8 62.8 
Pyrites 24.7 29.1 
Phosphate (65 per 

cent 560.9 531.3 


Barytes 43.0 31.0 
Crude oil 456.0 1,336.6 


Senegal 
Aluminium phosphate 104.5 85.3 
Ilmenite 33.5 30.0 


Ivory Coast 
Diamonds (000 ct.) ... 164.3 180* 
Niger 
Cassiterite (70 per 

cent) (tonnes) 90 83 
High Volta 
Gold (2 kg. per 

tonne) (tonnes) ... 65 100 
Gabon 
Gold (kg.) 515 500 
Crude oil 505 
Congo 
Cassiterite (75 per 

cent) (tonnes) 31 
Gold (kg.) 188 
Lead ore 

(55 per cent) 6.5 


Central African Republic 
(Ex-Oubangui) 

Diamonds (000 ct.) 105 

Gold (kg.) P< | 

Madagascar 

Gold (kg.) 

Graphite 

Mica 

Beryl, Quartz, Garnet 

Phosphate 


*Estimated 





EQUATORIAL AFRICA 


In High Volta, the works at Poura have 
processed gold-bearing ores and produced 
100 tonnes of concentrates containing 
2.2 kg. of gold per ton (half this quantity 
has been exported). 


In the other states (Dahomey, 
Mauritania and Soudan) there was no 
commercial mining production, but pros- 
pecting activity has been noted. (Gold, 
phosphates, iron, chrome.) 


Equatorial Africa 


The states which were previously 
part of Equatorial Africa are now 
considered. 


In Gabon, the main mineral production 
is oil. Five oil-bearing fields supplied 
504,000 tonnes of crude oil in 1958, and 
753,000 tonnes in 1959, thus completing 
the expected programme. Some alluvial 
gold has also been obtained, but future 
prospects relate chiefly to manganese, 
iron and uranium. In the manganese beds 
of Moanda (COMILOG) prospecting and 
the preparation of outlets were under- 
taken; extraction will start in 1962, and a 
yearly turnover of 500,000 tonnes of ore 
is expected; in the Tchibanga and 
Mekambo iron beds, the reserves of 
which are estimated respectively at 
80,000,000 tonnes at 40 per cent and 
200,000,000 tonnes at 60 per cent, pros- 
pecting is already well advanced, and the 
same applies to uranium beds of 
Mounana where results are expected in 
1961. 


In Congo, the production of cerusite 
(55 per cent lead concentrate) is pro- 
gressing quickly, reaching about 9,000 
tonnes in spite of unfavourable forecasts 
regarding the price of the metal. Some 
alluvial gold has also been obtained, as 
well as a small tonnage of cassiterite. 


In Tchad, where a few tons of wolfram 
were extracted in 1957/58 following the 
discovery of layers of tungsten and tin, 
the work had to be provisionally 
suspended. 


The Central African Republic (formerly 
Oubangui) has produced some gold and 
about 100,000 ct. of diamonds. The 
decrease noted since 1952 due to the 
exhaustion of the richest diamond-bearing 
beds has not been halted, in spite of the 
prospections undertaken in the alluvial 
deposits, 


Madagascar 


In Madagascar, the mining recession 
has fortunately come to an end, with an 
almost steady production of graphite 
(11,000 tonnes), mica, beryl, quartz and 
garnet. The production of phosphate 
which started in 1958 with 2,000 tonnes 
is estimated at 10,000 tonnes for 1959, 
and the present rate of 1,000 tonnes per 
month should be quickly exceeded. 


(For countries in the French sphere 
outside Africa, see pages 213—French 
Guiana—and 231— New Caledonia and 
Polynesia.) 
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Ten million years ago... 


Nature fused and formed the elements we quarry todas 


That her handiwork still survives is not surprising — ht 


pulverising methods of rubbing and abrasion are so ver) 


very slow. 


Speed in crushing can only be achieved when the materials 


are subjected to direct and intense pressure. This is 
basic principle of KUE-KEN Crushers. 


@ Jaw Plates last 5-10 times longer, because dirt 


pressure—crushing without rubbing—reduces wea! 





@ Power consumption is less. 


@® Throughput tonnage is more. 


Full details of the Kue-Ken range available on request 


AUE-KEN 


Jaw & Gyratory Crushers 
make for greater economy 
Armstrong Whitworth (Metal Industries) Ltd., 


Close Works, Gateshead upon Tyne8. Tel: Gateshead / 


Subsidiary Company: 
Jarrow Metal Industries Ltd., 
Western Road, Jarrow, Co. Durham. 
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CANADA By Claude H Taylor 


mitted Canada to establish a 

record high in dollar value of 
natural resources output. The new peak 
of $2,400,000,000 represented a 13.7 per 
cent increase from the $2,100,000,000 
established* in 1958, when the industry 
was plagued by tight money policies and 
depressed metal prices. 


N astonishing increase in Ontario’s 
As production in 1959, per- 


Several minerals contributed to the 
betterment in production last year. The 
rate of increase included copper up by 
$59,000,000, iron ore by $60.000.000. 
nickel by $63,000,000, uranium by 
$45,000,000, asbestos by $14,000,0U0 ana 
petroleum by $28,000,000. 


The disappearance of labour problems, 
the upsurge in nickel consumption and 
demand, settlement of the prolonged steel 
strike in the U.S., the stability of the 
copper industry in the final six months, 
were contributory factors to the new 
record and the note of confidence at the 
year end. 


Fluctuating lead and zinc prices, to- 
gether with the voluntary cutbacks in 
production of these two metals, combined 
to narrow the dollar value of production 
in 1959. The high-riding Canadian 
dollar, proving a detriment on mint sales 
in the terms of U.S. dollars, occasioned 
a decline in the dollar value of gold pro- 
duction in the past year. 


For the second consecutive year the 
fledgeling uranium industry outproduced 
all other divisions for a total of 
$324.549,609. Uranium was followed by 
nickel $257,173,340, copper $233.296,375, 
iron $186,206,552, gold $149,213.447, zinc 
$96,563,324, lead $39,574,191 and silver 
$28,381,750. Mineral fuels increased to 
$540,105,980 from $510,768,681 in 1958 
and non-metallics from $150,354,802 to 
$176,229,668. Asbestos again accounted 
for the lion's share. or $106,591,686. Struc- 
tural materials rose from $309,455,160 to 
$314,315,607. 


Production by Provinces 


Ontario again dominated the provincial 
field in mineral production in 1959 and 
accounted for 40.3 per cent of the entire 
dollars won from the industry across the 
Dominion of Canada. 


Total production of $962,757,451 
represented a new record and a great 
omenal gain from $789,601,868 re- 
Covered from the industry in 1958. 
bec continued as Canada’s second 
greatest province in productivity from 
natural resources. The 1959 production 
of $432,819,808, a gain from $365,706,489, 
‘proximated 18.1 per cent of the 
minion’s total. 


Alberta maintained third position, re- 
leat some additional benefit from the 
we , Natural gas to the east and a high 
*! of petroleum production. Output at 


M 


$378,142,642 compared with $345,939,248 
in 1958. 


Saskatchewan again outproduced the 
Pacific Coast province of British Colum- 
bia for the second consecutive year. Pro- 
duction of $213,743,508 was up modestly 
from $209,940,966 in 1958, mirrcring a 
higher uranium production from the 
Beaverlodge Lake district, the centre of 
Gunnar, Eldorado Mining and Refining 
and Lorado operations. 


Production from British Columbia 
gained from $151,149,136 to $157,281,488. 
Newfoundland jumped 3 per cent to 
$72,306,838. Nova Scotia came next with 
production of $59,485,519, a decline from 
$62,706,891. Manitoba’s output gained 
slightly to $58,066,665 from $57.217,569. 
Production from the Northwest Terri- 
tories was little changed at $24,266,817. 
New Brunswick turned out 0.8 per cent 
of Canada’s total, or $18,390,985, while 
the Yukon yielded 0.5 per cent of the 
total, or $12,421,558. 


Fuel Minerals 


Despite the excess supply of petroleum 
throughout the world and the difficulty 
experienced by Western Canada in pene- 
trating the north-west U.S. market to any 
appreciable extent, dollar value of Cana- 
dian production improved during the past 
year. 


MEXICO 


Crude petroleum again took top 
honours on production of $426,950,227, a 
gain from $398,747,818 in 1958. Natural 
gas jumped from $32,057,536 to 
$40,098,850, indicating greater through- 
put in the Trans-Canada (natural gas) 
pipeline to the expanding waiting 
market in the province of Ontario. This 
division is expected to increase materially 
once the Federal Government permits 
export of natural gas through five pipe- 
line systems to U.S. points. Dollar value 
of coal output dropped from $79,963,327 
in 1958 to $73,056,903 last year. 


Nickel Mining Operations 


Although squeezed two years ago from 
the top position as Canada’s greatest 
source of mineral dollars, the nickel in- 
dustry realized the largest advance of any 
individual metal. Exclusive of precious 
metal content, iron and copper, etc., the 
income from. nickel jumped from 
$194,142,019, to $257,173,340. 


This remarkable increase, in part, 
portrayed the lack of labour problems 
that were encountered by International 
Nickel in 1959, together with greater 
productivity from other producers across 
Canada. The province of Ontario was 
responsible for 93.45 per cent of all 
Canada’s nickel and the industry ex- 
perienced a provincial gain of 35.66 per 
cent. 


By far the greater part of Ontario’s 
supply of both nickel and copper comes 
from the Sudbury Basin, a relatively small 
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METAL AND MINERAL PRODUCTION 


1957 1958 
(000’s) (000’s) 
1,360 858 
576 

925 

196 

412 

1,756 

11,687 

2,710 

310 

4,571 
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area surrounding the city of Sudbury. 
From the same nickel-copper ores comes 
all of Canada’s platinum and the related 
metals, together with a considerable 
amount of cobalt, selenium, tellurium, 


gold and silver. 


The production of pyrrhotite, from 
which the International Nickel Co. of 
Canada extracts high-grade iron ore in 
the form of pellets, is another important 
hase of the Sudbury operations. About 
172,000 tons of pellets were produced in 
1959. Another important by-product is 
sulphuric acid, made by Canadian In- 
dustries Ltd. from the sulphur dioxide 
recovered from smelting operations. 


Falconbridge Nickel is the other im- 
portant producer in the Sudbury district, 
where it operates eight mines and is now 
drilling off a ninth. Production hit a 
record. Other Canadian nickel produc- 
tion is derived from Sherritt Gordon oper- 
ations at Lynn Lake, Man. and from 
North Rankin Nickel Mines, milling and 
mining nickel-copper ores in the perm- 
anent “deep freeze” of Rankin Inlet, west 
shores of Hudson Bay, in the Northwest 
Territories. 


Production of nickel, and also copper, 
will be accelerated on the commence- 
ment of production this year from the 
vast Thompson Lake deposits of Inter- 
national Nickel Co. of Canada in 
Manitoba. 


Investigation of other nickel deposits 
is continuing in the Gordon Lake area 
of Ontario, the Sudbury district of 
Ontario and in La Motte township of 
Quebec. 


Copper, Lead and Zinc 


Improved world copper prices, occa- 
sioned by the long and costly strike in the 
US. industry, bolstered dollar value of 
production of the Canadian producers in 
1959. Output jumped from 690,227,408 
lb. valued at $174,430,930 in 1958 to 
189,785,183 Ib. worth $233,296,375 in 1959. 


A satisfactory price for copper through- 
out 1960 should see further improvement 
in Canadian copper production in view 
ol resumption of operations at North 
Coldstream Mines, in the Kashabowie 
area of Ontario, and the commencement 
of production at Copper Rand Mines in 
the Chibougamau area of Quebec, where 
additional copper will be won by custom 
milling neighbouring ore deposits. New 
production will be drawn from the Chisel 
Lake orebodies of Hudson Bay Mining 
and Smelting this year in Manitoba. 


Production will also be started this year 
from the Kams Kotia copper deposit of 
Viola Mac Mines in Ontario. 


_ Both lead and zinc production suffered 
rom lesser poundages recovered and from 
reduced dollar value through price swings 
lor both metals. However, the outlook 
lor Increased production of these metals 
‘bright in view of Brunswick Mining & 
Smelting’s decision to proceed with con- 
‘truction of a 2,000 ton per day concen- 
"ator in the Bathurst area of New Bruns- 
= Funds are being provided by St. 
oseph Lead and output will be purchased 


over a 15-year n : 
of Belgium. period by Sogemines Ltd. 


nepiderground development of vast base 
pe . deposits will also commence this 
which t the Mattagami area of Quebec, 
por IS expected eventually to be a self- 

aining operation down to the zinc 


smelting stage. Enlarged tonnages indi- 
cated by several operators in the district 
suggest that the Mattagami area will take 
its place as one of the major base metal 
producing camps of the future. 


The Canadian mining industry is still 
awaiting a decision from the Federal 
Government relative to approval of rail- 
road construction to the large base metal 
reserves of Consolidated Mining and 
Smelting Co. of Canada at Pine Point, 
Great Slave Lake, Northwest Territories. 
In many quarters it had been anticipated 
that a favourable decision would have 
been made during the past year. These 
deposits, drilled off and awaiting open- 
pit and underground development, are 
lying fairly dormant pending construction 
of a railroad to make this ore feasibly 
and economically worthy of productivity. 


Iron Ore 


Despite the costly and long-drawn out 
steel strike in the U.S. last year, the 
Canadian iron ore producing industry 
realized the third largest advance in out- 
put of any mineral in 1959. 


Production jumped from 15,726,323 
‘ons valued at $126,131,181 in 1958 to 
an alltime record of 24,477,004 tons 
valued at $186,206,552 in 1959. This in- 
dustry is likely to forge ahead at a greater 
pace than other phases of Canada’s 
mineral producing industry in view of the 
increasing demands of U.S. mills, where 
concern is now being expressed over blast 
furnace requirements of the future. 


A relatively new industry in Canada, 
the iron formations centrally located to 
cheap lake transportation are becoming 
o* major interest to the U.S. iron and 
steel interests willing to lay out multi- 
millions of dollars to exploit these de- 
posits for long-term steel-making require- 
ments. 


This “Cinderella” industry, dominated 
by a mere handful of producers so far, is 
expected to witness several newcomers 
reaching the output stages in a com- 
paratively short period of time. Domina- 
tion of productivity by Iron Ore Co. of 
Canada, Steep Rock Iron Mines, Algoma 
Ore Properties and Marmoratown Min- 
ing Co. is a thing of the past. Already 
International Nickel Co. of Canada has 
a foothold in the business through pro- 
ducing iron as a by-product of its nickel- 
copper ores. Consolidated Mining and 
Smelting Co. of Canada is expending large 
sums on the west coast to produce iron 
from tailings for steel-making facilities, 
now being developed. 


But, the major participation of Ameri- 
can and Canadian capital is directed 
towards iron ore deposits in Ontario, 
Quebec and Labrador where a cheap 
source of transportation is afforded by 
the St. Lawrence Seaway system. 


One of these deposits, scheduled for 
production this year, is the Caland Ore 
property of Inland Steel Co. at Steep 
Rock Lake, Ontario. 


This deposit will be capable of just 
about doubling Ontario’s present produc- 
tion of just under 6,000.000 tons annually 
when it gets into full stride, probably 
about 1969. The large volume of work. 
required to bring the mine into produc- 
tion, has been proceeding for several 
years. 


Lowphos Ore Ltd., a subsidiary of the 


M. A. Hanna organization, reopened its — 
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iron mine near Sudbury, Ontario, last 
year. 


There are a great number of known 
iron occurrences in Ontario of greater or 
lesser potential importance, awaiting only 
favourable markets for development at 
some future time. Of these, the pro- 
perty held by Anaconda Iron Ore 
(Ontario), north of Nakina, shows great 
promise and is the nearest to actual 
production. 


Iron Bay Mines’ property, in the Red 
Lake district, has been optioned for a 
year to Cleveland Cliffs and a decision as 
to the latter’s intent is expected this sum- 
mer. Can-Fer Mines is also surface 
stripping a magnetite deposit in the Kow- 
kash area, where extensive diamond drill- 
ing indicated a large deposit. Metal- 
lurgical tests are being conducted as a 
means of interesting American capital for 
senior financing. 


In Quebec great strides are being made 
to win new iron deposits to production. 
At the moment there’s a_ three-pronged 
attack to develop iron empires at multi- 
million dollar costs. These include 
Quebec Cartier Mining Co., Iron Ore Co. 
of Canada and Wabush Iron Co. All these 
undertakings are in the advanced stages 
of development and should reach pro- 
duction in the 1961-62 shipping seasons, 
yielding around 20,000,000 tons annually. 


Uranium 


Despite the uncertain outlook for 
Canada’s uranium producers, after 1962, 
and for the stretch-out producers follow- 
ing 1966, there is still a note of optimism 
in the industry. 


During 1959 uranium production rose 
to 15,497, s.tons valued at $324,549,609 
from 13,403 s.tons valued at $279,538,471 
won in 1958. Ontario, of course, bene- 
fited the most from the major increase 
in uranium output, accounting for 
$252,917,645, an increase of $52,700,000 
over 1958. 


Ontario’s uranium production was 
derived from 13 producing mines, being 
10 in the Elliot Lake-Blind River areas 
and three in the Bancroft district. This 
number has since been whittled down 
through takeover of Can-Met Mines by 
Consolidated Denison, the reorganization 
of the Rio Tinto companies into Rio 
Algom and the proposed closure of the 
Canadian Dyno, now that the latter has 
made a joint venture arrangement for 
Gunnar Mines to service the balance of 
its government contract. 


Similar arrangements, as a means of 
meeting funded debt requirements, were 
made by producers in other areas. The 
Rayrock, following depletion of its ore 
reserves, sold its contract to Gunnar 
Mines. The Lorado operation, including 
the custom portion of a government con- 
tract to Lake Cinch, Cayzoa/Athabaska, 
etc., will likely be taken over by the 
Crown-operated Eldorado Mining and 
Refining, operating in the district. 


Precious Metals 


The precious metals, gold and silver, 
experienced different fortunes in 1959. 
Gold production fell to 4,444,845 oz. 
valued at $149,213,447 from 4,571,347 oz. 
valued at $155,334,370. Silver, however, 
rose from 31,163,470 oz. valued at 
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$27,053,007 to 32,329,137 oz. valued at 
$28,381,750 in 1959. 


The currently stable price for silver 
throughout the world, and the possibility 
of an early increase in price, have made 
the search for new silver deposits rather 
more attractive. However, most prospec- 
tors for silver have found the metal ex- 
tremely difficult to find since the fabulous 
Cobalt district, Ontario, discoveries 
following the turn of the century. Most 
prospecting and development activity is 
currently centred on the Cobalt area, 
where such producers as Agnico Mines, 
Langis Silver, Deer Horn Mines and many 
others are pursuing other properties as a 
means of adding to limited reserves. In 
the Gowganda area companies like Siscoe 
Metals of Ontario and Castle-Trethewey 
Mines are finding the milling of silver 
ores to be profitable. 


Although gold production eased last 
year this commodity is being accorded 
considerably more interest by developers 
across the country. The Red Lake area 
of Ontario, in particular, is realizing re- 
newed life. There the H. G. Young mine, 
the Abino and the Pantan mines are 
exploring chances underground. Estab- 
lished producers are also testing adjoin- 
ing holdings under co-operative explor- 
ation schemes. 


The dormant Golden Algoma mines 
have been reopened and new tests are 
under way on the Pitchvien and Thorn- 
diffe properties in eastern Ontario. Elec- 
tum Lake Gold Mines has a new drill 
test in hand on ground in the Geraldton 
area; the ore reserves of the Consolidated 
Mosher are being revised upward and the 
long-closed Consolidated Howey — a 
fomer gold producer—is being re- 
investigated. 


The Norbeau property, in the Chibou- 
gamau district of Quebec, has been re- 
opened as a means of carrying the mine 
to the gold producing stage. The Yellow- 
knife area of the Northwest Territories 
is expected to see renewed interest this 
xason. Vanguard Explorations has taken 
over a high-grade gold property, is con- 
verting an old pit to a shaft, and, besides 
‘inking, is proposing to start diamond 
drilling once the snow is off the ground. 
Neighbouring ground has been acquired 
by McWatters Gold Mines, Bibis Yellow- 


knife and Paramque Mines. Other sec- 
tors of the Yellowknife are anticipating 
enlarged programmes by the J. J. Byrne 
interests this season. 


Discovery of copper, associated with 
old gold producing properties in the Por- 
cupine camp of Ontario, is accelerating 
prospecting activity there also. 


_ A new gold discovery, some distance 
from the producing Lamaque mine in the 
Bourlamaque district of Quebec, has also 
started a new search on several of the 
adjoining properties in that district. All 
in all, gold 1s expected to be one of the 
“wonder” metals gleaming in the eyes 
of prospectors this summer. 


Non-Metallic Minerals 


The asbestos industry made a remark- 
able recovery last year in the non- 
metallic field. The satisfactory level of 
residential and industrial construction 
helped to hoist production from 925,331 
tons valued at $92,276,748 in 1958 to 
1,042.253 tons valued at $106,591,686 in 
1959. Expanding output of Lake 
Asbestos Mines, controlled by United 
Asbestos and American Smelting and Re- 
fining, was a contributory factor to in- 
creased production. 


_ The Advocate mine in Newfoundland 
is expected to be geared to production 
in the not-too-distant future 


The first commercial shipment of potash 
was made trom Saskatchewan deposits 
to the value of $840,000. 


Exploration 


All signs indicate that the coming sea- 
son is going to be a busy one in mining 
exploration. Money is not quite as 
plentiful for this type of work, but con- 
solidation of efforts into syndicates should 
see greater sums expended than if these 
programmes were financed by the in- 
dividual companies. 


Airborne programmes are expected to 
speed up the search and cover areas more 
quickly than the conventional method of 
tedious ground exploration. All sectors 
of Canada, well into the barrenlands, will 
be investigated this summer. 


THE UNITED STATES 
By John D. Morgan Jr., E.M., Ph.D.* 


ECAUSE the U.S.—with only 
about 6 per cent of the world’s popu- 
lation—uses from one-third to two- 
P "thirds of the world’s annual pro- 
uction of most metals and minerals, the 
status of the U.S. economy exerts a pro- 
ound influence not only on domestic 
reduction but also on world markets 
tub World production. As shown by 
ible 1, in the first half of 1959 the U.S. 
*onomy continued the growth that had 
in through 1958. However, in 
pe 1959 the threat of a possible coming 
ry strike led to anticipatory purchases 
Steel and steel-containing products 
ch had an extra expansive effect on the 
- Rational product. Inventory accu- 
“Wations became especially rapid in the 
Le 


Consultant, Washington, D.C. 


second quarter as businesses sought to 
assure continued operations if faced by 
later shortages. 


Table 1 then shows the later contractive 
effect of the 116-day steel strike which 
began on July 15 and which idled about 
85 per cent of the U.S. steel capacity. 
Operations were resumed only after the 
Government, charging that the national 
health and safety was endangered, 
obtained an injunction under the Taft- 
Hartley Act, and was upheld therein by 
the Supreme Court. Then in January, 
1960, with the assistance of the Vice- 
President, the operators and workers 
agreed upon a settlement that prevented 
resumption of the strike. As the steel 
industry is not only a major producer of 
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metal, but also a major consumer of many 
materials such as coke, iron-ore, limestone, 
ferro-alloys, and refractories, the ups and 
downs ot the steel industry were felt 
rather directly by the extractive industries 
of the world. Table 2 contrasts 1959 pro- 
duction data for major metals and 
minerals with previous years. 


At the end of 1959, there were high 
hopes that 1960 would prove to be a ban- 
ner year of new highs in production, but 
the early months of 1960 brought some 
tempering of enthusiasm as it was found 
that steel inventories had not been drawn 
down as far as previously believed, and 
that demand for automobiles, construc- 
tion, and consumer hard goods was not 
quite as strong as had been anticipated. 
Nevertheless, estimates being made in 
March of 1960 as to U.S. steel production 
for the year were still at the 120-125 
million ton level, which, if realized, would 
be a record. In comparison, U.S. steel 
capacity at the start of 1960 was rated at 
148,570,970 s.tons, while primary capacity 
for aluminium—the next major metal— 
was rated at 2,402,750 s.tons. 


Strikes also curtailed production in 
other branches of the mining industry in 
1959, most notably in the copper indus- 
try where the 3-year labour contracts of 
1956 expired in mid-1959. By the middle 
of August, widespread a fn at US. 
mines, smelters, and refineries halted 
about 75 per cent of the nation’s output 
of copper. As a result, mine production 
of copper dropped 15 per cent in 1959 
from the previous year, and smelter and 
refinery outputs from domestic materials 
each fell 20 per cent. Domestic mine 
output of lead was the lowest since the 
turn of the century and domestic mine 
output of zinc was down from many prior 
years. 


Increasing emphasis on missiles and 
atomic weapons, and the gradual decrease 
in production of items generally associa- 
ted with conventional warfare, meant 
that there was a lessened defence 
demand in 1959 for most conventional 
metals and minerals. Consequently, the 
normal economy is the market to which 
the conventional materials must look 
and here the old reliable metals are find- 
ing increasing competition from relative 
newcomers. For example, from 1949 
to 1959 U.S. supplies of plastics nearly 
quadrupled, rising from about 791,000 
s.tons in 1949 to about 2,945,000 s.tons 
in 1959; while in the same period, U.S. 
supplies of aluminium tripled, rising 
from about 880,000 s.tons in 1949 to 
2,635,000 s.tons in 1959. On a weight 
basis these materials have each sur- 
passed copper, lead or zinc; and, as 
plastics are generally very light and 
aluminium comparatively light, on a 
volume basis the use of plastics and 
aluminium now exceeds the use of each 
of these old base metals many fold. 


There isn’t much point mining some- 
thing if you can’t sell it, and copper, lead 





Table 1 
US. ANNUAL GROSS NATIONAL 
PRODUCT BY QUARTERS 
($1,000,000,000) 
1957 1958 1959 


First quarter 438 431 470 
Second quarter ... 442 435 485 
Third quarter ... 448 444 479 
Fourth quarter ... 442 457 482 
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and zinc producers face even stiffer com- 
petition in coming years. Manufacturers 
of end items give careful consideration 
to over-all costs, including ease of form- 
ability, colour attractiveness, and reli- 
ability of supply. As a result, and be- 
cause of the specific gravity differences, 
a plastic costing 80c. to 90c. lb. may 
well compete in certain applications 
with metals normally costing only 10c. 
to 15c. lb. In recognition of this trend, 
the copper producers have organized a 
new research group called the Copper 
Products Development Association; the 
Lead Industries Association has started 
a special research effort, and the Ameri- 
can Zinc Institute has indicated that it 
is doing the same. Indeed, even the Ameri- 
can Iron and Steel Institute has started 
a campaign to combat increased com- 
petition from plastics, aluminium and 
imported steel. It will be a real chal- 
lenge to these groups to develop research 
programmes that will match the fore- 
sightedness and aggressiveness of the 
aluminium and chemicals industries. 


Uranium 

US. uranium production increased 30 
per cent in 1959 over 1958, and the U.S. 
was in first place among Free World 
uanium-producing countries. U.S. ore 
reserves were estimated at 86,000,000 
tons containing 0.28 per cent U;O;. As 
the prospects for nuclear power that 
would be competitive with normal 
power sources for conventional uses still 
appear distant, the Atomic Energy 
Commission is not seeking to signifi- 
cantly expand its present ore commit- 
ments, although some efforts are still 
under way to provide domestic milling 
capacity for certain areas with developed 
reserves but inadequate markets. Some 
existing contracts have been extended 
to the end of 1966, but the AEC-owned 


Monticello, Utah, mill was shut down. 
As of the end of 1959, 23 uranium 
processing plants were in operation cap- 
able of treating a total of 21,412 tons 
of ore per day, and two additional 
were under construction to add a total 
of 692 tons per day. 


Receipts of uranium concentrates from 
domestic sources in fiscal year 1959 
totalled 15,162 s.tons, while those from 
foreign sources, principally Canada, 
totalled 18,164 s.tons. With respect to its 
Canadian contracts the A.E.C. an- 
nounced that it had agreed to take some 
additional concentrates in the period to 
March, 1962, but that it would not be 
in a position to exercise the options that 
it holds to purchase additional Cana- 
dian uranium concentrates in the post- 
1962 period. Consequently, the A.E.C. 
authorized the stretch-out through 
December 31, 1966, of some Canadian 
deliveries which would otherwise have 
been made over the next three years, and 
the A.E.C. also stated that it would 
make some advance payments of $2.50 
per lb. of U;O; on the deferred portions 
to cover previously contemplated 
amortization rates. In the fiscal year 
1961, receipts of domestic uranium con- 
centrates are expected to exceed those 
from foreign sources. 


Precious Metals 


The domestic silver and gold purchase 
laws of the U.S. remained unchanged in 
1959, although there was_ increased 
agitation from producers of both metals 
to have the Treasury Department cease 
sales for industrial uses, as such sales 
tend to limit price rises. U.S. Treasury 
gold stocks declined by $1,100,000,000 
in 1959, partly as a result of the deficit 
in the balance of payments. In 1959, 





Item 


Of which: Fuels 
Other Nonmetallics 


Steel production 
Iron ore 


Table 2 
SELECTED DATA ON U.S. METAL AND MINERAL PRODUCTION 


U.S. Domestic Mineral Production . .$000,000,000 

$000,000,000 
$000,000,000 
Metals (from U.S. ores)... .$000,000,000 
000,000 s.tons 
000,000 I.tons 


Units 


£) 
5) 


Aluminium (primary)................000- s.tons 
METI Se oss socal ts acto hah slace s.tons 
Copper (refinery—new)...............00- s.tons 
Copper (secondary—old scrap) .......... s.tons 
NER ol os anc aiosieaaieinor s.tons 
NN ne sca ousmaraaererd s.tons 
SUB UOOREMY) 2.0.0... ces cccescceees s.tons 
i oe a s.tons 
Zinc (smelter-+-redistilled) .............. s.tons 
Zinc (all scrap except redistilled).......... s.tons 
NN iid ic Fan dcbw adavinawiaad s.tons 
Titanium (sponge) ...........2.0+eeeeee- s.tons 
ie eg ERE GEE EEA aE s.tons 
Cobalt (mine) 
Manganese (mine 35°4+)..........00e00- s.tons 
Molybdenum 
Tungsten 
Vanadium pentoxide 
Antimony 0 ere tee Suk s.tons 
tyl (mine 10%+ BeO) ............00- s.tons 
olumbite-Tantalite (concentrates)........ s.tons 
76-lb. flasks 


Uranium (ore) s.tons 
Tanium (U,O, concentrates) ............ s.tons 
Source: U.S. Bureau of Mines 





38.2 
3,676,000 
640 


> 


* Several 1959 figures preliminary. 
+ All under government contract. 

¢ First six months only 
n. a. means not availab! 


le for public disclosure. 
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Table 3 
VALUE OF U.S. GOVERNMENT 
STOCKS OF STRATEGIC MATERIALS 
{mid-1959) 
Strategic Stockpile: 
On hand toward Basic 
Stockpile Objectives $2,500,000,000 
Additional on hand to- 
ward Maximum Stock- 
pile Objectives 
So-called “excess” 
objectives $1,900,000,000 
Supplemental Stockpile 
(largely from barter)... $700,000,000 
Defence Production Act 
Inventories 


$1,400,000,000 


Total $7,300,000,000 





the U.S. Treasury continued to hold to 
its policy that the strong international 
status of the dollar convertible at $35 
to the ounce of gold made any price 
changes beyond consideration, and this 
official policy can be expected to con- 
tinue in 1960. 


Stockpiling and Disposals 


U.S. Government stocks of strategic 
materials—mainly metals and minerals 
—continued to increase in 1959 as 
deliveries were made under old con- 
tracts. Stocks are accumulated, held, 
and disposed of under several different 
laws, and as of mid-1959, as shown by 
Table 3, were valued at $7,300,000,000. 
The tonnage of all strategic materials 
on hand is about 40,000,000 s.tons of 
which about 38,000,000 s.tons are metals 
and minerals. The status of individual 
materials did not change significantly 
from that reported last year* and only 
three materials—jewel bearings, small 
diamond dies, and chrysotile asbestos— 
were on the open market procurement 
list in the fiscal year 1960. 


To assure continuity of supply where 
domestic facilities may be exceptionally 
vulnerable or where emergency capacity 
would clearly be inadequate, the modest 
stockpile upgrading programme was 
continued in 1959, involving processing 
of limited quantities of tungsten con- 
centrates to metal powder and carbide, 
some vanadium pentoxide to ferro- 
vanadium, some molybdenite to molyb- 
dic oxide and ferro-molybdenum, and 
some copper to oxygen-free high-con- 
ductivity copper. Upgrading was con- 
tinued in 1960 in the case of tungsten 
carbide and molybdic oxide. 


As the U.S. and its Free World allies 
must be prepared for political and 
economic warfare, limited war, or 
massive nuclear attack, the strategic 
materials stocks provide in the case of 
most conventional materials a comfort- 
able insurance policy to meet a variety 
of unforeseeable eventualities. However, 
despite the 1958 recommendations of the 
high-level Special Stockpile Advisory 
Committee that excess metals and 
minerals be retained unless needed for 
national security purposes, in 1959 the 
Office of Civil and Defence Mobilization 
stated that it had determined to start 
liquidating excesses and that it was 
drafting legislation that would permit 
lumping together all stockpiles and sim- 


*See Table 3, page 193, Mining Journal Annual 
Review, 1959. 
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and zinc producers face even stiffer com- 
petition in coming years. Manufacturers 
of end items give careful consideration 
to over-all costs, including ease of form- 
ability, colour attractiveness, and reli- 
ability of supply. As a result, and be- 
cause Of the specific gravity differences, 
a plastic costing 80c. to 90c. lb. may 
well compete in certain applications 
with metals normally costing only 10c. 
to 15c. lb. In recognition of this trend, 
the copper producers have organized a 
new research group called the Copper 
Products Development Association; the 
Lead Industries Association has started 
a special research effort, and the Ameri- 
can Zinc Institute has indicated that it 
is doing the same. Indeed, even the Ameri- 
can Iron and Steel Institute has started 
a campaign to combat increased com- 
petition from plastics, aluminium and 
imported steel. It will be a real chal- 
lenge to these groups to develop research 
programmes that will match the fore- 
sightedness and aggressiveness of the 
aluminium and chemicals industries. 


Uranium 

US. uranium production increased 30 
per cent in 1959 over 1958, and the U.S. 
was in first place among Free World 
uranium-producing countries. U.S. ore 
reserves were estimated at 86,000,000 
tons containing 0.28 per cent U;O;. As 
the prospects for nuclear power that 
would be competitive with normal 
power sources for conventional uses still 
appear distant, the Atomic Energy 
Commission is not seeking to signifi- 
cantly expand its present ore commit- 
ments, although some efforts are still 
under way to provide domestic milling 
capacity for certain areas with developed 
reserves but inadequate markets. Some 
existing contracts have been extended 
to the end of 1966, but the AEC-owned 


Monticello, Utah, mill was shut down. 
As of the end of 1959, 23 uranium 
processing plants were in operation cap- 
able of treating a total of 21,412 tons 
of ore per day, and two additional 
were under construction to add a total 
of 692 tons per day. 


Receipts of uranium concentrates from 
domestic sources in fiscal year 1959 
totalled 15,162 s.tons, while those from 
foreign sources, principally Canada, 
totalled 18,164 s.tons. With respect to its 
Canadian contracts the A.E.C. an- 
nounced that it had agreed to take some 
additional concentrates in the period to 
March, 1962, but that it would not be 
in a position to exercise the options that 
it holds to purchase additional Cana- 
dian uranium concentrates in the post- 
1962 period. Consequently, the A.E.C. 
authorized the stretch-out through 
December 31, 1966, of some Canadian 
deliveries which would otherwise have 
been made over the next three years, and 
the A.E.C. also stated that it would 
make some advance payments of $2.50 
per lb. of U;O; on the deferred portions 
to cover. previously contemplated 
amortization rates. In the fiscal year 
1961, receipts of domestic uranium con- 
centrates are expected to exceed those 
from foreign sources. 


Precious Metals 


The domestic silver and gold purchase 
laws of the U.S. remained unchanged in 
1959, although there was _ increased 
agitation from producers of both metals 
to have the Treasury Department cease 
sales for industrial uses, as such sales 
tend to limit price rises. U.S. Treasury 
gold stocks declined by $1,100,000,000 
in 1959, partly as a result of the deficit 
in the balance of payments. In 1959, 





Item 


Of which: Fuels 
Other Nonmetallics 


Steel production 
Iron ore 


Table 2 
SELECTED DATA ON U.S. METAL AND MINERAL PRODUCTION 


U.S. Domestic Mineral Production . .$000,000,000 
$000,000,000 

$000,000,000 . ; ‘ 

Metals (from U.S. ores)... . $000,000,000 : r 

000,000 s.tons 

000,000 I.tons 

Aluminium (primary).................- 


*1959 
17.1 
11.9 


Units 


. .S.tons 


RNIN 5 3.5 Sa. 6'ais viainiba teats s.tons 
Copper (refinery—new)...............0 s.tons 
Copper (secondary—old scrap) .......... s.tons 
a s.tons 
i as is arin eel s.tons 
ce a cuceeceuacueus s.tons 
En tee bes esis d s.tons 
Zinc (smelter+-redistilled) .............. s.tons 
Zinc (all scrap except redistilled).......... s.tons 
ik gn Sins abbeds aceiwdead s.tons 
Titanium ED Cee Renate ole: s.tons 
aad. chs as cxk Gis Calsaainanel s.tons 
— (mine) 
anganese (mine 35°%+ 
Molybdenum oe 
Tungsten 
Vanadium pentoxide 
Antimony en a, OE one s.tons 
tyl (mine 10%+ BeO) ...........0000: s.tons 
Columbite-Tantalite (concentrates)........ s.tons 
Mercury 76-lb. flasks 


Uranium (ore) s.tons 
Tanium (U;O, concentrates) ...........- s.tons 
Source: U.S. Bureau of Mines 





* Several 1959 figures preliminary. 
+ All under government contract. 

¢ First six months onl 
n. a. means not availa 


y. 
ble for public disclosure. 
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Table 3 
VALUE OF US. GOVERNMENT 
STOCKS OF STRATEGIC MATERIALS 
(mid-1959) 
Strategic Stockpile: 
On hand toward Basic 
Stockpile Objectives $2,500,000,000 
Additional on hand to- 
ward Maximum Stock- 
pile Objectives 
So-called “excess” 
objectives 
Supplemental 
(largely from barter) ... 
Defence Production Act 
Inventories 


$1,400,000,000 
$1,900,000,000 
$700,000,000 


Total $7,300,000,000 





the U.S. Treasury continued to hold to 
its policy that the strong international 
status of the dollar convertible at $35 
to the ounce of gold made any price 
changes beyond consideration, and this 
official policy can be expected to con- 
tinue in 1960. 


Stockpiling and Disposals 


U.S. Government stocks of strategic 
materials—mainly metals and minerals 
—continued to increase in 1959 as 
deliveries were made under old con- 
tracts. Stocks are accumulated, held, 
and disposed of under several different 
laws, and as of mid-1959, as shown by 
Table 3, were valued at $7,300,000,000. 
The tonnage of all strategic materials 
on hand is about 40,000,000 s.tons of 
which about 38,000,000 s.tons are metals 
and minerals. The status of individual 
materials did not change significantly 
from that reported last year* and only 
three materials—jewel bearings, small 
diamond dies, and chrysotile asbestos— 
were on the open market procurement 
list in the fiscal year 1960. 


To assure continuity of supply where 
domestic facilities may be exceptionally 
vulnerable or where emergency capacity 
would clearly be inadequate, the modest 
stockpile upgrading programme was 
continued in 1959, involving processing 
of limited quantities of tungsten con- 
centrates to metal powder and carbide, 
some vanadium pentoxide to ferro- 
vanadium, some molybdenite to molyb- 
dic oxide and ferro-molybdenum, and 
some copper to oxygen-free high-con- 
ductivity copper. Upgrading was con- 
tinued in 1960 in the case of tungsten 
carbide and molybdic oxide. 


As the U.S. and its Free World allies 
must be prepared for political and 
economic warfare, limited war, or 
massive nuclear attack, the strategic 
materials stocks provide in the case of 
most conventional materials a comfort- 
able insurance policy to meet a variety 
of unforeseeable eventualities. However, 
despite the 1958 recommendations of the 
high-level Special Stockpile Advisory 
Committee that excess metals and 
minerals be retained unless needed for 
national security purposes, in 1959 the 
Office of Civil and Defence Mobilization 
stated that it had determined to start 
liquidating excesses and that it was 
drafting legislation that would permit 
lumping together all stockpiles and sim- 


*See Table 3, page 193, Mining Journal Annual 
Review, 1959. 
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plify procedures governing disposal of 
excesses. And, in his fiscal year 1961 
budget message to the Congress, the 
President stated that arrangements were 
under way to dispose of excesses 
whenever disposal will not seriously 
disrupt markets or adversely affect 
international relations. From Table 3 
it can be seen that from $3,000,000,000 
to $4,000,000,000 worth of materials 
might readily be considered excess to 
stockpile requirements, and any major 

mme to dispose of such quantities 
of materials in periods of relative peace 
could have a major inhibitive effect on 
many elements of the extractive industries 
of the world, 


It is extremely questionable whether 
the Congress would seriously consider 
any suggested stockpile disposal legis- 
lation in 1960, but it must be kept in 
mind that in the case of several 
materials — most notably aluminium, 
bauxite, chromite, cobalt, columbite- 
tantalite, copper, manganese, nickel, 
titanium and tungsten—there are sub- 
santial quantities in the Defence Pro- 
duction Act Inventories which could be 
moved without the specific Congres- 
sional approval generally required by 
the stockpiling acts. Indeed, in early 
1959, there were indications that the 
Government was seriously considering 
liquidating some of its D.P.A. copper 
stocks, and quantities up to 128,000 
stons were mentioned. This caused the 
Senate in mid-April 1959 to hurriedly 
adopt a resolution against such disposal. 


Then, in the latter part of 1959, when 
copper supplies were being reduced by 
the strikes, the Government closely fol- 
lowed developments to determine whether 
defence orders were being held up. The 
Government stood ready to_ release 
D.P.A. copper to meet such shortages as 
might have developed, which could have 
been done readily under the Defence 
Materials System still in effect from 
Korean War days. However, no serious 
defence shortages developed and no 
releases were made. In January 1960, the 
Government made available from the 
DP.A. inventory 19,000,000 Ib. of 
cathode nickel for sale to domestic 
consumers, with a maximum of 1,000,000 
lb. being placed on each transaction. The 
General Services Administration also has 
been using sintered nickel from Nicaro 
production and cathode nickel from the 
D.P.A. inventory to pay in nickel, rather 
than in dollars, balances due on pre- 
viously negotiated settlements of Korean 
War premium-price expansion contracts 
pare wich the metal was no longer 
esired, 


In 1959 several quantitatively rela- 


lively minor disposals were initiated 
within the framework of existing laws 
as the Government sought to clear out 
of the stockpiles miscellaneous odds and 
tnds that had been accepted years ago, 
many as a result of World War II sur- 
Plus transfers. These disposals included 
alumina, cadmium-magnesium _ scrap, 
low-grade chromite, copan tin, cryolite, 
gm diamonds, graphite, magnesium 
rap, mullite, osmium, quartz crystals, 
fare earth materials, rhodium, ruthe- 
uum, zine oxide pellets, and zircon con- 
eatrates, Disposals of a number of 
heve materials, as well as additional 
Ones, Will continue in 1960 


Barter 


Several laws authorize the barter of 
“S agricultural commodities (of 


which the U.S. holds stocks valued at 
more than $9,000,000,000) for strategic 
materials, including additions to the 
supplemental stockpile intended to be 
above and beyond the strategic stock- 
pile, and to meet the needs of other 
Government agencies. Although in some 
previous years barter was a maior 
activity, in 1959 the Department of 
Agriculture restricted barter in an effort 
to avoid interference with normal sales 
of agricultural commodities by the U.S. 
and friendly foreign nations. Accord- 
ingly, in 1959 new barter contracts 
totalled only $190,000,000, and for several 
months many of the materials designated 
by the President as eligible for barter 
were not acceptable to the Commodity 
Credit Corporation. 


In late January 1960, Agriculture 
issued a revised list of materials for 
which it would consider barter offers: 
crude aluminium oxide. amosite and 
crocidolite asbestos, antimony, Surinam 
and refractory bauxite, beryl, bismuth, 
cadmium, chemical and _ refractory 
chromite, acid fluorspar, chemical and 
metallurgical manganese, silicon carbide 
and tin. in early 1960, Agriculture was 
also considering offers of ferrochrome and 
metallurgical chromite from Turkey and 
ferro-manganese from India or Indian ores 
incident to special barter deals tied in 
with sales of agricultural surpluses for 
local currencies. From time to time the 
barter list is revised as new require- 
ments develop, or to avoid unusual dis- 
turbance of normal markets. 


Industry Protection and 
Import Restriction 


The year 1959 was another one in which 
there was continued agitation for some 
form of additional protection for 
depressed segments of the domestic 
mining industry, which included most of 
the so-called strategic materials. However, 
in view of the 1958 defeat in the Congress 
of the administration’s proposed mineral 
subsidy plan, and the apparent reluctance 
of the Congress to impose new import 
restrictions, no specific action was taken. 
Instead, the Congress passed a mineral 
policy resolution calling for action to aid 
depressed domestic mining and minerals 
industries, and asking the administration 
to develop plans to do this. In this way, 
the Democratic-dominated Congress 
passed the ball back to the Republican 
administration. The Congress also called 
upon the Tariff Commission to make new 
studies in the case of fluorspar, lead, and 
zinc, and here Congress apparently 
deviated from the time-honoured “Section 
332” of the Tariff Act—which normally 
calls just for factual studies—by also 
asking for findings by the Tariff Com- 
mission as to the possible need for 
additional import restrictions. 


In its report on fluorspar, dated 
February 29, 1960, the Tariff Commission 
noted the above departure from precedent, 
and did not make any recommendations, 
confining the report to factual data. In 
March, 1959, the Tariff Commission 
released a voluminous study of iron ore 
under Section 332. In January, 1960, 
under the “Escape Clause Procedure,” 
the Tariff Commission found that zinc 
sheet was not being imported into the 
U.S. in such increased quantities as to 
injure the domestic industry, but the zinc 
sheet report did comment rather clearly 
on the growth of aluminium as a substi 
tute in many applications. The Tariff 
Commission report on lead and zine was 
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issued in March, 1960, with two of the 
six commissioners recommending higher 
tariffs. 


The administration did maintain the 
oil import quotas in 1959, as well as the 
lead and zinc import quotas. In February, 
1360, the Secretary of the Interior stated 
that he would expect the import pro- 
grammes for lead and zinc to 
continued beyond the end of the present 
year. 

In 1959, the Office of Civil and Defense 
Mobilization determined that imports of 
cobalt and fluorspar were not threatening 
to impair national security within the 
meaning of Section 8 of the Trade Agree- 
ments Extension Act of 1958. Failing to 
receive some form of protection, the one 
major U.S. cobalt mine—the Calera 
operation at Cobalt, Idaho—then shut 
down when its Korean War Government 
contract expired. A Section 8 petition 
filed by the domestic tungsten industry in 
September of 1958 that was still under 
investigation was withdrawn in October of 
1959, and the only domestic tungsten 
mine production came from two oper- 
ations—Union Carbide Nuclear and 
American Metals Climax. A number of 
metal and mineral product cases were 
reviewed by the Treasury Department in 
1959 under the revised Anti-dumping Act, 
including aluminium and steel products, 
portland cement, titanium dioxide, and 
pig iron. Thus far, for a variety of 
reasons, findings of no dumping have 
generally predominated. In early 1960, a 
case involving nepheline syenite from 
Canada) was pending, as were some pig 
iron cases, 


In January, 1960, the Bureau of 
Customs announced that certain colum- 
bium concentrates, first treated by physical 
methods and then subjected to chemical 
leaching, would in the future be classified 
as partly manufactured substances — 
because of the chemical treatment—and 
thus would incur a 15 per cent duty 
instead of being on the free list. This 
technical decision could well have reper- 
cussions in other situations. 


Only two of the old Korean War 
general domestic purchase programmes 
remained active into 1960: beryl where 
2,487 s.tons had been purchased by the 
end of 1959 against a target of 4,500 
s.tons, and mica where 19,479 s.tons had 
been purchased against a target of 25,000 
s.tons. These programmes continue until 
mid-1962 unless the quantitative targets 
are first reached. In the case of the 
Korean War metal and mineral contracts, 
about $800,000,000 worth of metals and 
minerals still remain open for possible 
delivery to the Government, with nickel, 
manganese, and aluminium each account- 
ing for more than $100,000,000. The 
largest outstanding commitment covers 
the Moa Bay, Cuba, project and permits 
deliveries to the Government of up to 
23,835,000 Ib. of cobalt at $2.00 per Ib. 
and 271,000,000 Ib. of nickel at 74c. per 
lb. In view of the situation in Cuba the 
company gave notice of closing in March, 
1960, and it will be interesting to see 
what happens to this project next. 


Research and New and 
Improved Materials 


In mining, milling, extracting, and 
handling of ores and materials, the trend 
toward larger pieces of equipment con- 
tinued in 1959 as one way of trying to 
cut costs. Also, as in previous years, 
interest continued in applying new 
developments from the fields of chemistry 
and physics to the problems of the 
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mineral industry, and the ancient “art” of 
metallurgy each year comes closer to 
becoming an exact science. 


However, in 1959, it became apparent 
that specialized defence, atomic energy, 
and space programmes are coming up 
against what has been labelled a 
“materials roadblock,” because the per- 
formance characteristics of presently 
available materials are inadequate to 
withstand the extreme environments con- 
templated by forward-looking designers in 
these important national security pro- 
grammes. Developing better materials for 
such applications is complicated by the 
fact that often quantitative requirements 
for specialized applications are so small 
that there is little or no normal economic 
incentive for private industry to come up 
with the answers out of their own 
resources, in contrast to the type of 
research programmes described earlier 
intended to promote increased usage of 
several conventional metals. 


Recognizing the need for more effective 
progress in materials research, the 
President of the National Academy of 
Sciences in 1959 appointed a_ special 
Committee on the Scope and Conduct of 
Materials Research—drawing its members 
from high-level industry, government and 
university scientists. The recommend- 
ations of that committee covered needed 
organizational changes, improvement of 
incentives, assurance of adequate supplies 
of raw materials, dissemination of 
research information, and strengthening of 
basic scientific research. When imple- 
mented, these recommendations should 
lead to substantial intensification of the 
efforts to find new and _ improved 
materials, particularly for national 
security applications. 


However, far greater efforts must be 
made in the future, not only in pure metal 
development, but also in such fields as 
alloying, joining, welding, fabricating and 
protective coatings, before new and 
improved materials can be fully utilized 
in critical applications. 


MEXICO 


and during the first half of 1959 

the industry in general remained 
depressed. Many mining concerns have 
closed down and unemployment has been 
extensive. Heavy taxation, foreign com- 
petition end general recession were 
contributmg factors. Government policy 
favours a greater share of the mining 
industry coming under the control of 
Mexicans. 


INING in Mexico has been 
passing through a crisis period 


Mexico is one of seven countries which 
have signed an agreement providing for 
the establishment of a Free Trade Asso- 
ciation for Latin America. 


Production of silver was some 5,000,000 
0z. higher in 1958, Silver consumption at 
400,000 oz. rose by 23 per cent. 


The Mexican Mineral Development 
Commission has built a 7,500-ton flotation 
mill in the silver mining centre of 
Pachuca, state of Hidalgo, to re-process 
Waste ores which have accumulated over 
the past 50 years. The plant will postpone 
for a while the imminent shutdown of all 
Precious metals operations in the district 

cause of exhaustion of the deposits. 

me 50,000,000 tons of waste are to be 
Processed over a 14-year period. 


Non-Ferrous Metals 


Though unable to sell its entire pro- 
duction, San Francisco Mines of Mexico 
operated at full capacity throughout 1959, 
the tonnage milled being a new record. 
During recent months the demand for 
zinc has improved and the company has 
been able to sell its accumulated stock of 
concentrates. It increased its ore reserves 
by nearly 10 per cent and has installed 
a pilot plant for the recovery of acid 
grade fluorspar from its tailings. 


San Francisco’s total tax bill at the 
close of the year ended September 30, 
1959, was at the crushing level of 93 per 
cent of earnings before taxes, compared 
with 115 per cent in the previous year! 


Zincamex, S.A., has been formed on 
proposals from.Belgium and Germany 
with plans for a zinc refining plant in 
central Mexico. Zinc Industrial, S.A., 
formed by Asarco and a group of 
Mexicans, is bringing a high-grade zinc 
property to production at Tlalnepantla. 


The San Martin mine at Sombrerete, 
Zacatecas, acquired by Asarco, now has 
a capacity of 220 tons of ore a day. Ore 
values are principally in copper, silver 
and zinc with minor values in_ lead. 
Colossus Nickel Development is obtaining 
gold, silver, copper, lead and zinc from 
the reclamation of underground workings 
at the Promontorio mine, at Alamos, and 
is later to mine virgin ore. Exploration 
and development work has been done on 
the gold and silver property in Guzapares 
by Alaska Juneau Gold Mining Co. 


The new haulage tunnel being driven 
at Avalos by Compania Minera de 
Penoles S.A. was expected to be in 
operation early in 1960. Last year more 
than 338,000 tons of ore were extracted 
from its Mexican properties by this firm, 
which produces lead, zinc and copper 
concentrates. 


Iron Ore 


The world’s largest plant for the direct 
reduction of iron ore to sponge iron by 
the Hyl process, at a daily rate of 500 
tons sponge iron, was due for completion 
early in 1960 at Monterrey by Fierro 
Esponja. 


Some 800 tons of washed iron ore a 
day is being produced by Altos Hornos 
from the La Perla iron ore deposit at 
Cuidad Camargo purchased from La 
Consolidada, S.A. 


According to the U.S. Bureau of Mines 
the only iron ore properties in Mexico in 
regular production are La Perla, Cerro de 
Mercado, Golodrinas and a small deposit 
near Torreon, Coahuila. 


Fried. Krupp has investigated the iron 
ore deposits of the Las Truchas region in 
Michoacan on behalf of the Mexican 
Government and is reported to be 
planning a £30,000,000 iron and steel 
plant at Manzanillo. Altos Hornos are 
also planning a 500,000 ton plant at 
a cost of 500,000,000 pesos, Steel pro- 
duction at about 1,250,000 tons in 1959 
(up from 1,115,000 in 1958) has been set 
a target of 2,900,000 tons for 1965. 


Sulphur 


Output of combined sulphur in 1959 
amounted to 1,378,884 l.tons compared 
with 1,276,953 in 1958. Exports amounted 
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to 1,022,000 l.tons compared with 
1,087,576 in 1958. Sulphur reserves have 
been estimated at 46,000,000 tons. 


An Inter-Ministerial Commission is to 
regulate the production and distribution 
of sulphur, and all persons authorized to 
exploit sulphur in zones belonging to the 
national reserves are to report periodically 
to the Ministry of National Patrimony. 


Sulphur deposits have been found near 
the Papalopan River, Vera Cruz, and near 
Huaxcama in San Luis Potosi. Texas 
International Sulphur Co.’s operating sub- 
sidiary, Central Minera, S.A., has gone 
into production at Texistepec, where there 
are 5,000,000 tons of reserves and much 
of the concession has still to be explored. 


Other Metals and Minerals 


A new firm, Aluminio S.A., has been 
formed with U.S., European and Mexican 
capital to finance, construct and operate 
Mexico’s first aluminium smelter in the 
state of Vera Cruz. It will produce 
20,000 tonnes of aluminium annually. 


Quicksilver producers in Mexico, where 
production is more difficult than in the 
U.S. and Europe, are reported to have 
been demanding higher prices. Quick- 
silver production fell last year to 566,044 
kg. from the previous year’s figures of 
717,500 kg. A Japanese company, 
Nomura Mining Co. Ltd., is understood 
to be planning an investment at a Mex- 
ican quicksilver mine. 


Radio-active mineral deposits have 
been discovered by the National Nuclear 
Energy Commission in various parts of 
the country. 


Gypsum deposits estimated at 
2,000,000,000 tons have been found in the 
State of San Luis Potosi and will be 
exploited this year by the U.S. Gypsum 
Corp. who have made an investment in 
Mexico of $U.S.8,000,000. 


The Mexican ojl industry is producing 
more than 300,000 bbl. a day and 
Government planners hope to increase 
this to 400,000 bbl. within two or three 
years, Large investments are planned for 
the industry and Pemex has obtained 
credits from the U.S. and Europe. 


Other mineral developments include the 
resumption of shipments of tungsten and 
molybdenum to the U.S.; construction of 
a 7,500 ton flotation mill at the silver 
mining centre of Pachuca to re-process 
waste ores; installation of plant for 
recovering barytes from tailing at Salinas; 
shaft sinking by Cananea Consolidated 
Copper Co. to develop a copper deposit 
below the La Colorada orebody; the 
purchase by Dow Chemical Co. of a 
concession in Coahuila to exploit fluorite; 
and the discovery of reserves of tin in 
Zacatecas. A recent estimation of soft 
coal deposits in North Mexico places 
them at 3,000 million tonnes. 





OUTPUT OF PRINCIPAL MINERALS 

(000’s) 

1957 1958 1959 
Gold ...... f.0z. 346 322 315* 
Silver ... f.0z. 47,100 43,100 48,000 
Copper _l.tons 60 64 65* 
Zinc ... l.tons 205 190 210* 
Lead ... L.tons 212 199 195* 
Sulphur Ltons 1,000 1,276 1,379 


*Estimated recoverable 
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+ THE FIRST BRITISH 


DRY TYPE 


flame - proof mining transformer 


This is the first wholly British, Buxton Certified, Dry - type Transformer. 
Unlike the more conventional units it can be taken right up to the coal 
face. Location close to load centre reduces voltage drop through connecting 
cables and ensures better starting and operation of coal cutting motors. 


Strong tank, free from projections likely to collect dust, can withstand normal 
falls of rock commonly experienced near coal face. 


High temperature dry type windings eliminate cooling fluids and possible 
hazards caused by fire or toxic gases. Maximum case temperature below 

that of conventional oil filled transformer. Further drop in temperature across 
cooling fins acts as safeguard against burn discomfort through accidental contact. 


Dry-type construction gives greater overload capacity than conventional 
transformers. 


(RUSH) DRY TYPE [te 


flame - proof mining transformer 





BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH, in (A Member of the Hawker Siddeley ~“— 
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South America 


THE CARIBBEAN COUNTRIES ) 
CHILE ° 


BOLIVIA e BRAZIL 


PERU e ARGENTINA . COLOMBIA 


A new search for oil in and around 


THE CARIBBEAN COUNTRIES 


»y Group). 


inica, Guatemala, Haiti, Jamaica, 
French Guiana, Surinam, Trinidad, 
and Venezuela. 


HE countries here reviewed in- 
clude British Guiana, Cuba, Dom- 


The Caribbean region supplies more than 
half the Free World output of bauxite, its 
1959 production totalling about 17,000,000 
tons. Venezuela is the world’s second 
largest oil producer and the largest single 
exporter of oil. Other minerals produced 
in this region include cobalt, nickel, iron 
ore, manganese ore, chromite, gold, 
diamonds, silver, salt, gypsum, copper, lead, 
asbestos, barytes, coal and magnesite. 


Politically, the major development in the 
Caribbean region during 1959 was the 
change of Government in Cuba, which is 
having profound repercussions on the 
island’s mining industry. 


A notable event during the year was the 
Fifth Inter-Guiana Geological Conference, 
held in Georgetown from October 28 to 
November 6, 1959. 


Bauxite and Alumina 


Jamaican output of bauxite amounted in 
1959 to 5,100,000 I.tons against 5,722,000 
tons in 1958, a decline of 10 per cent. 


During the four years 1956-59 over 
4,000,000 tons of Jamaican bauxite have 
been shipped to the U.S. under the U.S. 
Barter Stockpiling Programme, yielding 
revenue to the Jamaican Government of 
well over £3,000,000. Recent talks between 
Jamaica and the U.S. have'led to the hope 
that this arrangement will be continued. 
The total Jamaican Government revenue 
from bauxite in 1958 was nearly £4,500,000. 


Alcoa, in partnership with Caribex Ltd., 
a subsidiary of American Metal Climax, is 
to investigate a special bauxite mining 

In the Mocho area of Clarendon, 
Jamaica, held by Caribex, by May 1960. 
Development, if proceeded with, will cost 
£1,750,000 and will extend over two years. 


A second £6,000,000 alumina plant for 
Alumina (Jamaica) Ltd. at Ewarton has 
been constructed. Full production of about 
250,000 tons of alumina annually is expec- 
ted in about two years. 


In Venezuela, Reynolds International 
Inc., a subsidiary of Reynolds Metals in the 

S., has been negotiating with the govern- 
ment for the construction of a multi- 
million dollar reduction plant on the Caroni 
River in Guayana where hydro-electric 
Power will be available. No investment 
igure has been mentioned, but the plant 
§ intended to produce 25,000 s.tons of 
aluminium a year initially from imported 
bauxite. Investigations are to be made into 
t commercial possibilities of large 
bauxite deposits in Guayana. 


Since the first shipment of bauxite from 
the Dominican Republic to the U.S. early 
in 1959, regular shipments have been made 
to Alcoa’s new Point Comfort alumina 
refining plant, the year’s total amounting to 
388,000 I.tons. This plant is also receiving 
Surinam bauxite, a different type of ore, 
which it is equipped to refine. It will 
have a planned capacity conservatively 
estimated at 750,000 tons. Alcoa is further 
improving facilities for bauxite extraction 
in the Cabo Rojo area of the Dominican 
Republic. 


Haiti’s production of bauxite rose in 1959 
to 400,000 I.tons from 340,000 tons in 1958, 
and 262,946 tons in 1957. In a $600,000,000- 
$6,500,000 barter transaction, Reynolds 
Metals Co. have arranged to deliver 
400,000 tons of bauxite from Haiti to the 
U.S. Government stockpile in 1960. 


The most significant development cur- 
rently taking place in British Guiana is the 
construction at Mackenzie of the first 
alumina plant in the Guianas, with an 
annual production capacity of nearly 
250,000 tons. Reynolds Metals have applied 
for rights to explore for bauxite over about 
650,000 acres in Moraballi Creek-Essequibo 
area. 


Output of bauxite in Surinam rose by 
400,000 l.tons to 3,340,000 l.tons. Work 
has commenced on the Brokopondo hydro- 
electric scheme, which will supply power 
to a new aluminum smelter. 


In conjunction with this scheme, a plant 
is to be built at Paranam, which is expected 
to be producing aluminum at an annual 
rate of 55,000 tonnes by 1965. 


Petroleum 


Venezuela produced an estimated 
144,000,000 tonnes of petroleum in 1959 
against 137,500,000 tonnes in 1958. At the 
end of the year 60 wells were being drilled 
compared with 127 at the end of the pre- 
vious year. Exports to the U.S. have cen- 
tinued at much the same annual level as 
before the U.S. import regulations were 
applied. 


It has been stated that a nation-owned 
oil company would be established in 
Venezuela and would begin by exploiting 
deposits in Tachira. The company would 
employ “service companies” and would 
operate parallel to present companies, 
not against them. The Minister of Mines 
has denied that there was any intention of 
nationalizing the existing private oil 
companies, but the intention not to grant 
any further concessions to foreign com- 
panies has been frequently reiterated. 


Cuba has imposed a 60 per cent levy 
payable by oil exploitation companies on 
petroleum products and is imposing a 
number of regulations. 
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Jamaica is to be made and the Govern- 
ment has given a U.S. company four 
months to study known data before the 
company decides whether to go ahead 
on an intensive scale. 


Gold and Diamonds 


Gold production in British Guiana fell 
in 1959 to 3,448 oz. from 17,500 oz. in the 
previous year, reflecting the cessation of 
operations by British Guiana Consolidated 
Goldfields late in 1958. 


British Guiana’s output of precious 
stones in 1959 rose to 430,436 stones, 
totalling 60,691 ct. from 280,047 stones 
(32,220 ct.) in the previous year. 


Minas de Oro de El Calloa, C.A., a 
gold mining concern in which the 
Venezuelan Government holds an 89.25 
per cent interest, has recently increased 
its capital to step up gold production. El 
Callao accounts for 98 per cent of Ven- 
ezuela’s total gold production, the balance 
being made up by private miners and pros- 
pectors. Diamond production in Venezuela 
over first six months of 1959 was 60,495 ct. 


In French Guiana the production of fine 
gold from the three mines has been main- 
tained at approximately 500 kg. Exploita- 
tions in the bauxite bed are still under con- 
sideration. 


Iron and Manganese 


Now claimed to rank sixth in the world 
as an iron ore producing country Venezuela 
produced 16,800,000 tons in 1959 and out- 
put is likely to be further increased in 1960. 
The Orinoco Mining Co. produced 
14,500,000 tons and Iron Mines Co. the rest. 
Orinoco’s shipments during 1959 reached a 
record of 14,600,000 tons, compared with 
12,900,000 tons in 1958. 


Western Oil Fields Inc. and Trans 
Western de Venezuela planned to begin 
producing iron from a 15,000 acre property 
in — Cerro Bolivar area in the summer of 
1959. 


The Venezuelan Government is pre- 
paring a new policy for the exploitation of 
iron ore reserves which will be controlled 
by the Government and no further ex- 
ploitation concessions are being granted 
for the time being. The Government has 
also been investigating iron ore prices 
with a view to reconsidering tax revenues 
from the U.S. subsidiaries. 


In Trinidad, Caribbean Iron Mines Ltd. 
plans to begin mining operations on a 
2,700 acre concession in the Northern 
Range. Morrison-Knudsen Co. and Morri- 
son and Cyprus Mining Co. may also 
develop an iron ore deposit in the Northern 
range. 


Mitsui Mining Co. of Japan is again 
investigating -iron ore deposits in the 
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GREENGATE AND IRWELL 


We also manufacture: Fire resistant brattice cloth. Fire 
resistant air tubing. Fire resistant electric cables and 
everything in colliery mechanical rubber requirements 
above and below ground, including industrial and 
protective rubber footwear, also india rubber and 
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Hatillo area of the Dominican Republic. 
Cia Dominicana de Minerales, a local 
subsidiary of the U.S. Phoenix Steel Cor- 
poration, has discontinued exploiting its 
Hatillo iron ore deposits. In 1958, the 
republic produced 30,121 tonnes of iron 
ore, of which 21,346 tonnes were exported. 


Krupps are investigating potential iron 
ore deposits in Surinam. Russian help is to 
be used for the building of a 500,000 tonne 
capacity steelworks in Cuba. 


In British Guiana, North West Guiana 
Mining Co. are developing their Matthews 
Ridge manganese deposits and have 
planned to start production in 1960. Out- 
put is expected to be about 300,000 tons 
a year. 


Nickel and Cobalt 


In Cuba, the new mining law which 
sharply increases taxes on the mining and 
export of minerals and mineral concen- 
trates, has led to the virtual halting of 
nickel and cobalt production. The U.S. 
Government’s Nicaro plant, though cov- 
ered by a special government to govern- 
ment agreement, suspended shipments. 
Last year it operated at about 70 per cent 
of capacity to produce some 19,500 s.tons 
of nickel. In September, 1959, the U.S. 
Government put the Nicaro plant up for 
public tender, with a closing date of 
December 1. The Cuban Government has 
expressed an interest in acquiring the 
undertaking. 


In March, 1960, The Freeport Nickel 
Co. announced its intention to suspend 
operations at its $75,000,000 mine and 
concentrator at Moa Bay. The Cubans 
are said to have discussed possible nickel 
sales with the U.S.S.R. 


Bethlehem Steel, whose partially ex- 
plored ore fields in Cuba are claimed to 
contain nickel valued at $30,000,000 as 
well as iron and cobalt, will also be affected 
by the new taxes. 


Nickel production in Venezuela during 
the first eleven months of 1959 amounted to 
1,287 tonnes—647 tonnes less than in 1958. 


Exploration has been carried out on the 
000 ha. concession held by Minera Y 
Beneficiadora Falconbridge in the Dom- 
Inican Republic, where ore reserves are 
estimated at 72,400,000 tons. A pilot plant 
IS projected. 


Other Minerals 


Asbestos production in Venezuela in 
1959 is estimated at 4,622 tonnes, com- 
pared with 8,267 tonnes in 1958, and is the 
lowest for four years. 


Substantial deposits of thorium were 
recently found on Capure Island, Gulf of 
Paria, Venezuela, while tungsten deposits 

ve been found in the Botanamo (El 


Callao) mining area, Bolivar State, Ven- 
ezuela. 


In the Dominican Republic, Industrias 
Nigua is to exploit limestone deposits at 
San Cristobal. 


The output of gypsum in Jamaica for 
the period January/June 1959 was 236,000 
‘ones, compared with 243,000 tonnes and 

00 tons respectively in the first and 
second halves of 1958. 


Sedren S.A., a Haiti subsidiary of Con- 
Solidated Halliwell Ltd., plans to start 


production in 1960 at a rate of 1,500 tons 
of copper/silver/gold ore daily. Ore ex- 
posures have given very good values and 
diamond drilling has established additional 
ore. 


There was little mining activity in 
Guatemala during 1959 due to low world 
prices for zinc and lead. Arinas Titaniferas 
del Pacifico has been granted development 
rights for iron, titanium or other minerals 
occurring in the sands along the Pacific 
coast. 


BOLIVIA 


T it had not been preceded by one 


much worse, 1959 would have been 

considered a bad year for Bolivia. 

It is true that the rate for the 
Boliviano remained much the same through- 
out the year and the internal purchasing 
power of the currency did not fall as much 
as usual, but in fact none of Bolivia’s 
principal problems was vigorously tackled. 
That the economy stayed on an even keel 
depended—as it has done for years past— 
on American aid and a considerable credit 
from Britain. 


Although at any time Bolivia’s welfare 
and the well-being of her mining industry 
are closely related, in 1959 they became 
even more intimately linked. 


Early in the year, the miners’ union 
lodged a wage claim supported by a strike. 
An arbitration tribunal awarded 274 per 
cent on condition that food prices in the 
shops run by the State Mining Corporation 
for miners should be allowed to find their 
own level. The miners refused to accept 
this and were offered instead an increase 
of 20 per cent followed by another of 15 
per cent, while prices were freed over a 
period of three months and in two stages. 
The miners accepted the cash but made it 
plain after the settlement had been made 
that they were not willing to accept the 
higher prices. Negotiations continued 
throughout the year and at the close the 
matter still was not settled, for the miners 
were persisting in wanting an additional 
increase to compensate for the higher 
prices. 


Unfortunately, the International Mone- 
tary Fund insisted that prices in the 
COMIBOL shops should be freed as a 
prerequisite of continued support and 
American Aid was immediately made con- 
ditional on the I.M.F. being satisfied with 
Bolivia’s fight against inflation. In May, 
when Bolivia looked like being deprived of 
the support of both, all sales of foreign 
currency were suspended. However, in 
December, the I.M.F. agreed to support 
the Bolivian stabilization programme for 
a further two years and to a delay in re- 
payment of an I.M.F. loan. 


During the year Bolivian tin output 
again declined and exports fell still further. 





PRINCIPAL MINERAL EXPORTS 
(in tonnes of metal content) 
1958 


18,012 


1959 
24,193 
22,050 
Antimony 5,499 
Zinc 3,393 
2,231 
1,453 
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In fact, one reason for the 20 per cent 
increase in export quotas approved by the 
I.T.C. for the first quarter of 1960 was 
doubtless the certainty that Bolivia would 
be unable to reach her figure. This, in 
spite of the fact that all export restrictions 
on the private mines were lifted. In the 
first quarter of the year tin output fell by 
a catastrophic 30 per cent because of a 
combination of strikes and floods. 


At the annual meeting of the Patino 
Group it was announced that talks had 
been held in Montreal with COMIBOL 
representatives to try to settle the matter 
of compensation for the Patino mines. 
Some progress was said to have been made 
but an agreement is apparently still some 
way off. 


There was also difficulty in meeting debts 
to U.K. purchasers and at the close of the 
year Williams Harvey and Co. extended a 
£2,000,000 credit to COMIBOL. 


But the real tragedy of the Bolivian 
mining industry was that another year 
went by without a revised mining code of 
taxation that would encourage the foreign 
investment that it badly needs. In fact a 
draft was prepared by the end of the year 
but there was no obvious sense of urgency 
in the way that it was introduced. 


The Oruro smelter made its trial runs 
in the early part of the year and they were 
pronounced successful. Later, it was re- 
ported that a Peruvian company CIMETAL 
was considering investing $500,000 in the 
(high-grade) tin smelter, Fundicion de 
Estano Oruro, in order to improve and 
extend the plant, and increasing its output 
to 3,500 tonnes a year, all of which would 
be purchased by the Peruvian concern. 


South American Placers, an American 
company, began in October and in the 
presence of the Bolivian President, a search 
for gold in its concession in the Teoponte 
area. Some $3,000,000 has been invested 
in the enterprise and there is a labour 
force of 240 men. It is hoped to produce 
about 100 kg. of gold a month. 


A Japanese combine of six companies 
operating under the name of Nitto is to 
exploit the Chacarilla mine, 95 miles 
south-west of La Paz, with ore deposits 
averaging 4 per cent copper. 


It has also been rumoured that the 
Matilde zinc mine near Lake Titicaca would 
be transferred to a mixed European and 
Japanese consortium which would invest 
$10,000,000 in rehabilitating the property. 


The past year was not a happy one for 
the oil industry. In recent years it has been 
hoped that oil might replace tin as a foreign 
currency earner. However, the Bolivian 
state enterprise YPFB has been short of 
capital to exploit its resources and the 
strikes so far have not been of a world 
shaking nature. Since there is at present a 
world glut of oil the companies are not 
in a hurry to invest in Bolivia where 
political and geographical uncertainties 
abound. Moreover, in the early spring 
disastrous floods hampered drilling and 
output and damaged the pipelines, with 
the result that output in 1959 declined. 


However, in November there was better 
news. Bolivian Oil Company successfully 
drilled its first well in the Madrojones area 
which, it is hoped will produce 3,000 
bbl. a day during 1960. A second well was 
nearing completion at the end of the year 
and a third was being drilled. Four 
Brazilian companies joined the 10 foreign 
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to install Vylon conveyor belting 
and reduce your cost per ton carried 


Nylon heavy duty conveyor belting has real 
working strength. This practical advantage is 
strong on the right side of the ledger too. Nylon 
conveyor belts give a lower cost per ton carried 
than any other type of conveyor belting. Reduc- 
tions in maintenance and replacement costs add 
up to an impressive figure. Nylon has high tensile 
strength and energy absorption; outstanding 
resistance to impact, abrasion of the edges and 
damage from flexing. 


It cannot rot, is highly flexible, troughs better 
and allows smaller diameter drums to be used. 
For further facts and details about the unique 
qualities of nylon conveyor belting, please write 
to British Nylon Spinners Limited, 68 Knights- 
bridge, London, S.W.1. 


Photograph by permission of the National Coal Board. Trunk 
conveyor, 1100 yards between centres, at Haig Colliery, 
Cumberland. 42 inches wide, 4 ply CN80 (nylon weft) belt by 
Barrow Hepburn & Gale, Mitcham, 


It’s Nylon for strength 


BRITISH NYLON SPINNERS LIMITED 


Nylon conveyor belts are in daily use in Coal Mines, Open Cast Coal Mines, Quarries, Electricity 
Generating Stations, Sand and Gravel Pits, Brickworks, Iron and Steel Works, and Gas Works in 


U.K. and throughout the world. 
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companies already at work in Bolivia. In 
1959 they invested in total $25,000,000. 


It was announced in October that the 
Pulacayo lead-zinc-silver mine was to be 
flooded after 125 years of continuous 

ration. The mine had been employing 
1,000 workers but it became inactive in 
June and its reserves were plainly exhausted. 
Equipment is being removed before flood- 
ing. At one time the owners were Hoch- 
schild and Huanchaca. 


A West German geological mission 
visited Bolivia to undertake an exhaustive 
examination of the Bolivian mines. The 
team planned to visit all large, medium 
and small tin mines and the areas of 
Colquechaca, Rosario, El Mutum, Huari 
Huari, Chacarilla, Tipuani, and San Jose 
de Oruro e Itos. An even more ambitious 
plan was announced of an autonomous 
institute to list all natural resources, pre- 

plans for their exploitation and 
centralize all data. The West German 
mission was understood to be an early 
exercise in the work of the new institute. 


CHILE 


[ was business as usual in Chile in 


1959, with the cost of living index 

moving up 40 per cent and the supply 

of money by nearly 25 per cent. In 
fact, inflation was about as rampant as 
ever. But it was inflation with two 
differences. One was that there were some 
optimistic signs: the price of copper 
tended to pick up, the foreign exchange 
reserves rose, unemployment dropped and 
construction activity was at a high level. 
The other factor was that the new 
president, Sr. Alessandri, had his first year 
of office. He seems determined to tackle 
inflation and has inspired more confidence 
in business circles than did his pre- 
decessor. 


Copper 


Production-wise 1959 was an excellent 
year for Chile and it would have been 
still better but for the month-long autumn 
strike at Braden’s El Teniente mine. In 
the summer, output was running at more 
than a third above the 1958 figure for the 
same period. It was rumoured that 
Braden was intending to make a fresh 
substantial investment in new properties 
and this would obviously enhance Chile’s 
position in the copper world still more. 
But when the year ended this was still 
only a rumour with Kennecott, the parent 
company, refusing to confirm or deny. 
Nevertheless, the Copper Department was 
talking of putting capacity up from about 
485,000 tonnes to 685,000 tonnes by the 
end of 1962. This would be an increase of 
around 40 per cent accomplished in only 
three years and would make Chile 
account for about 17 per cent instead of 
only 15 per cent of the world output of 
the metal. (As we go to press it is reported 
that Kennecott plans to expand its 


— at Braden by 100,000 tons a 
ear, 


As an indication of the way in which 
Chile is able to replace worn out 
Properties, Potrerillos went out of pro- 
uction on June 30, its deposits being 
exhausted. But Anaconda had its El 
lvador mine, 38 kilometres away, ready 
to replace the Potrerillos’ metal which it 
ad mined for 25 years. El Salvador is 
known to have reserves of 375,000,000 


N 


tonnes of about 1.6 per cent copper; it 
will give 100,000 tonnes of blister a year 
which will be shipped to U.S.A. for 
refining. An official dedication ceremony 
was held in November. 


Cerro de Pasco also has sizeable plans 
for Chile. After only a partial drilling at 
its Rio Blanco mine 35 miles north-east of 
Santiago 116,000,000 tonnes of 1.6 per 
cent copper have been proved. Present 
plans are for facilities that will permit an 
annual output of about 68,500 s.tons of 
concentrates a year. This would cost 
$70,000,000, or $90,000,000 if a smelter 
were added. At the end of the year no 
decision had been taken to go ahead with 
exploitation because negotiations with the 
government were not completed. 


These are only the massive investments; 
but there are others that are still quite 
sizeable. In September, International 
Finance Corp. agreed to invest $900,000 
in Empresa Minera de Mantos Blancos, a 
Chilean firm that is opening up a mine 
in the Antofagasta region of northern 
Chile, IFC has already put $2,200,000 into 
this project and the purpose of the extra 
cash is to raise the planned output from 
2,000 tonnes to 3,000 tonnes of processed 
ore a day. The total cost of the scheme is 
$18,600,000. 


Still going through (but not by means 
of a one cent per pound export tax that 
Congress asked for and the President 
refused to tolerate) is the Las Ventras 
project. This would initially turn out 
30,000 tonnes of blister a year and 
perhaps go later to 80,000. As well as the 
refinery there is a rough plan for a copper 
products plant that would handle 180,000 
tonnes a year rising (according to the 
optimists) to 450,000 tonnes a year. There 
is a good deal of national feeling behind 
this scheme and the purpose is to process 
as much Chilean metal as possible and as 
far as possible before it leaves the 
country. But at any rate initially the plant 
will smelt only ores from the medium and 
small mines. 


Undoubtedly, the Chileans have been 
led on by the success of the Paipote 
smelter. Figures announced about mid 
year showed that from 1952 to the 
beginning of 1959 the smelter had “made” 
$19,000,000 in foreign exchange (by 
saving on freight, saving the dollar costs 
of smelting abroad and recovering the 
gold and silver) over and above what the 
ore would have fetched exported raw. It 
produced more than 20,000 tonnes of 
blister in 1959 and is expecting to turn 
out 24,000 tonnes in 1960. It is in fact 
advancing loans to some of the smaller 
mining enterprises for extensions to 
ensure that it will have adequate ore to 
handle. 


There were many other signs of the 
booming nature of the copper mining 
industry in 1959. 


Anaconda is to install a copper refinery 
at the port of Chanaral in Atacama 
province. 


Braden’s new $1,700,000 acid plant at 
Catelones went into production and is 
now supplying sulphuric acid to the 
flotation plant at Sewell. Noranda Mines, 
a Canadian company, bought the Paposa 
copper mine north of the port of Taltal. 
It was reported to have cost $530,000 and 
that a further $3,000,000 will be spent on 
development. Andacollo Mining Co. has 
bought land representing extensions of its 
Ceniza and Esperanza veins; it also 
negotiated an option of the San Juan 
copper mine near Llayllay. 
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A joint Chilean-American group headed 
by Humberto Farina completed explor- 
ation of copper properties in the Vallenar 
area. It is intended to put up a 200 ton 
copper concentrator. Production will 
start with cement copper but may go on 
to electrolytic when the new ENDESA 
power plant goes into operation. 


Cia. Minera Dulcinera is reported to 
have started exploration of the Mina 
Dulcinera to determine whether a new 
500 ton flotation plant would be justified. 
At present the mine produces 14 per cent 
copper sulphides and is the deepest of the 
small and medium mines in Chile, going 
down beyond 1,000 metres. La Disputada 
mine, which belongs to the French 
Penarroya concern, is to have its output 
doubled. At present this runs at 12,000 
tonnes a year. Doubling output will 
require an investment of approximately 
$7,000,000. 


Compagnie Miniere de M’Zaitu 
reported its intention of re-opening its 
copper smelting plant at Chagres. It 
intends to raise output from its mines to 
27,000 tonnes of copper by 1962 and to 
40,000 tonnes by 1965. The investment 
required to do this will be $7,500,000. 


A new firm for the manufacture of 
copper milling materials has been formed 
by Armco International and a Chilean 
firm. It will produce grinding abrasives 
for Chilean copper mills. 


Iron Ore 


_ The past year was a very good one for 
iron mining and the steady build-up of 
the industry reached a point at which Chile 
became an iron exporting nation of first 
rank. By 1960 it is expected that export 
earnings from iron will exceed those for 
nitrate and will be more than double the 
nitrate earnings by 1965. About five years 
ago only, Bethlehem Steel was a signi- 
ficant producer of Chilean iron ore and, 
as an increasing amount of its output was 
taken by Huachipato, actual exports have 
declined. Huachipato will continue to take 
a large part of Bethlehem’s output and 
the increases in exports will be coming 
from a large number of much smaller 
mines. 


In fact, in 1959, Chile showed signs of 
achieving a breakthrough. The long haul 
to the U.S., the inefficient port handling, 
the smallness of cargoes involved had all 
made Chilean ore expensive to handle 
and the price to the Chileans a low one. 
But now the volume of available exports 
is sufficient to justify mass handling 
facilities and big bulk ore carriers, all of 
which will make this a more profitable 
venture for the Chileans. 


Compania Minera Santa Fe announced 
that 1,000,000,000 tonnes of iron ore 
were now estimated to be present in the 
El Laco deposit. Average content is 
between 66 and 69 per cent. To exploit 
this will require a railway of 400 km., 
a port able to handle 5,000 tons of ore an 
hour, and a mining camp for about 10,000 
people. All this will absorb an enormous 
investment. 


The Dutch firm of Wm. H. Muller 
announced that it was selling its ore 
concessions to a Chilean company, 
Compania de Acero del Pacifico; the 
price will be paid over 12 annual instal- 
ments. 
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) At the left, ore is shown pouring into a 
ship's hold at an average rate of more 
than 4,000 long tons per hour from one 
of two giant STEPHENS-ADAMSON boom 
conveyors at Sept. Iles, Quebec. The 
STEPHENS - ADAMSON equipped ship- 
loading facilities believed to be the lar- 
gest capacity in the world — handles as 
many as seven ore vessels a day and 
nearly 10,000,000 tons of ore a year. 


STEPHENS-ADAMSON is proud to have 
been selected to equip the ship-loading 
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Atacma Mining Co. and Chiyoda 
Transport are two companies formed by 
the Japanese Mitsubishi Group to pro- 
duce iron ore in Chile and ship it to 


Japan. The companies will exploit the 
Las Adrianitas deposits. The agreement 
covers the production over the next 15 
years of 5,250,000 tonnes of ore. 


BRAZIL By Our Own Correspondent 


speeded up investigation of known 

deposits and prospecting for new 
occurrences of non-ferrous metals. In 
Bahia the deposits of lead at Santa Se and 
Boquira and of copper at Caraiba, 
Caravellas, were exhaustively examined. 
In Minas Gerais the following occurrences 
were investigated: lead and associated 
minerals in the Januaria, Itacarambi and 
Zontra zones; copper ores in the Moeda 
area; alluvial and pegmatite deposits of 
cassiterite and tantalite at Sao Joao del 
Rei and Nazarene and bauxite at Pocos 
de Caldas. 


HE Department of Mineral 
Production (DNPM), in 1959, 


Non-ferrous Metals 


Zinc: Cia. Niquel Tocantins, one of the 
Votorantin group, has been organized to 
produce zinc from the calamine deposits 
of Vazante, Minas Gerais, in which the 
surface ores exceed 5,000,000 tonnes, with 
30 per cent in the oxidized mineral, the 
underground ores being of greater volume 
and more complex. In the Januaria 
deposits zinc is associated with lead, silver, 
copper and vanadium. Two deposits in 
ltacarambi have proved reserves of over 
650,000 tonnes of zinc minerals. 


Cia Inga is building a plant to produce 
15,000 tonnes of metallic zinc annually at 
Itagui, Rio de Janeiro, and Industrias 
Votorantins has completed plans to pro- 
duce 30,000 tonnes of electrolytic zinc and 
10,000 tonnes of zinc oxide. 


Copper: Cia. Brasileira de Cobre is 
importing equipment to raise refining 
capacity from 300 to 1,300 tonnes 
monthly. The company produces concen- 
trates at its Camaque and Serval mines 
in Bahia and Rio Grande do Sul, respect- 
ively, and reduces and refines the metal at 
Itapeva and Utinga, Sao Paulo. The 
average metallic content of the ore is 
3.7 per cent when mined and 38 per cent 
in concentrates. In Ceara the Vicose plant 
has capacity to produce 3,000 tonnes of 
metallic copper annually. 


Brazil has eleven registered copper 
mines, including those of Caraiba, Bahia, 
with estimated reserves of 40,000,000 
tonnes of 0.9 to 3.0 per cent ore, and the 
Blandini mine, now working, in Sta. 
Catarina, with over 200,000 tonnes of five 
per cent copper and a much larger 
tonnage of 1.5-3 per cent ore. 


Lead: The recently discovered Boquira 
mines in Macauba, Bahia, are expected 
to supply Brazil’s needs of lead within 
two years. Exploitation is economical, 
with open-cast working. Another import- 
ant mine, with reserves of 1,000,000 tons 
of galena, has started production at 
Blumenau, Sta. Catarina. Four firms were 
Producing lead last year. 


Cia. Estanifera do Brasil 
installed an_ electrolytic 


Tin: 
(CESBRA) 
refinery in 1959 to produce 6,000 tonnes 
of tin annually at the outset. CESBRA 
'S Now processing Bolivian ores, but is 
speeding up work at its own mines in 
Minas Gerais. There are 32 registered 


N * 


cassiterite mines in that state, nineteen 
being located in the Sao Joao region, but 
so far little interest has been shown in 
mining owing to the small demand. Other 
known deposits exist in the Amapa 
Territory, Rio Grande do Norte, Paraiba, 
Sao Paulo and Rio Grande do Sul. 


Aluminium and Bauxite 


The most valuable of Brazil’s 34 
registered bauxite mines are in the Ouro 
Preto and Pocos de Caldas regions of 
Minas Gerais. Tenders were invited in 
November to exploit 226,500 square 
metres of deposits, the property of the 
Pocos de Caldas municipality. At Retiro 
Branco, in the same region, the mineral- 
ized zone extends over several square kilo- 
metres and the bauxite, of excellent 
quality, exists in slabs up to 15 metres 
thick. 


By 1965 two companies, Eletro- 
Quimica and Cia. Brasileira de Aluminio, 
aim to produce 67,500 tonnes of alu- 
minium, sufficient for local needs, plus a 
surplus for export. Construction of a 
works with capacity for 10,000 tonnes was 
started last year on the River Jequia and 
in December Aluminio Industria S.A., 
formed with German and_ Brazilian 
capital, was inaugurated to produce 1,800 
tonnes of aluminium ingots at Pinda- 
monangaba, Sao Paulo. Finally, the 
Byington-Hanna group propose installing 
plant in Minas Gerais. 


Nickel 


Cia. Niquel Tocantins completed plans 
last year to exploit its deposits at 
Niquelandia, Goias, with probable 
reserves of 20,000,000 tonnes of 4.5 per 
cent Ni and natural concentrations of 
12-16 per cent ore in some mines. Copper 
and cobalt will be extracted as sub- 
products. 


Cia. Niquel do Brasil produces 288 
tonnes of ferrous-nickel annually, con- 
taining 72 tonnes pure Ni, and will 
increase Output when adequate power is 
available. Nissho do Brasil, a subsidiary 
of the Japanese firm Nissho, has applied 
for permits to exploit nickel ores at Sao 
Domingos do Prata or Ipanema. Another 
company, Morro do Niquel S.A., has been 
organized to exploit a deposit at Passos, 
Minas Gerais, the property of Mineracao 
Sertaneja S.A. The capital will be sub- 
scribed in approximately equal parts by 
French and Brazilian industrialists. 


Radioactive Minerals 


All activities relating to atomic source 
minerals are controlled by the National 
Research Council (CNP). In 1959 exports 
of niobium were authorized provided the 
associated minerals, thorium and uranium, 
were separated and held at the Council’s 
disposition. The tendency now is to allow 
private enterprise to share in prospecting, 
mining and processing. Prospecting has 
hitherto been conducted by the National 


219 


South America 


Nuclear Energy Commission in co- 
operation with the U.S. Geological 
Survey. 


Reports on the industrialization of 
monazite sands and the extraction of 
uranium from the zirconium deposits of 
Minas Gerais have been completed. 
Uraniferous deposits are scattered over 
the Pocos de Caldas plateau and vary in 
grade from 0.13 to 2.0 per cent uranium 
and 60 to 85 per cent zirconium dioxide. 
Two plants are being installed at Pocos 
de Caldas, one to separate uranium and 
zirconium chemically and _ produce 
uranium salts, the other to process the 
salts and produce metallic uranium. 


Iron and Steel 


Production of steel ingots in 1959 is 
estimated at 1,850,000 tonnes. Expansion 
plans of existing manufacturers, now 
being carried out, will raise output to 
2,636,000 tonnes by 1965, while new 
plants, approved or already building, will 
contribute a further 1,340,000 tonnes. 


Exports of iron ore by Cia. Vale do 
Rio Doce from the ex-British Itabira 
mines totalled 3,210,000 tonnes in 1959 
and contracts were signed to ship 
4,500,000 tonnes in 1960. Exports from 
the Paraopeba Valley amounted to 
646,754 tonnes in 1958, the latest date 
for which statistics are available. 


Of the greatest importance to St. John 
d’el Rey is work in progress on the Agua 
Claras iron orebody, which is being 
investigated by a subsidiary of the Hanna 
Mining Co. This orebody, is believed to 
contain some 300,000,000 tonnes of ore 
but its exploitation is largely dependent 
on transportation. Studies have indicated 
that shipping the ore overseas should be 
profitable. subject to satisfactory agree- 
ments with the Brazilian Government and 
the Central Railway, and provided that 
suitable financing can be arranged. 


Last year St. John d’el Rey’s gold 
operations continued to make a _ loss, 
despite aid given by the Brazilian Govern- 
ment to the gold mining industry. The 
existing formula for this has been 
extended until June 30, 1960, and the 
findings of a commission set up to 
examine the position of the industry are 
expected very shortly. 


Manganese Ore 


Exports of manganese ore amounted to 
414,000 tons in the first eight months 
of 1959. The first shipment from the 
Urucum deposits in Mato Grosso, total- 
ling 12,000 tonnes, left Uruguay for 
U.S. in November. The ore was shipped 
from Corumba over the Rivers Parana 
and Uruguay to the free port of Nueva 
Palmira, where it was concentrated and 
transferred by lighter to ocean-going 
steamers. 


Petroleum 


Over 3,000 million cruzeiros were 
invested in prospecting and drilling last 
year. Production of crude petroleum 
reached 23,589,872 bbl. in 1959, com- 
pleted wells totalled 299, of which 
129 are producers, and footage drilled 
amounted to 975,000 feet. Processing 
capacity averaged 173,879 bbl. per day 
of operations. 
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PERU 


HE year 1959 began disastrously 

for Peru and ended hopefully. 

Sagging exports and export prices 

weakened the sole and vigorous 
inflation caused labour unrest. This cul- 
minated in midsummer in a strike of bank 
employees lasting two months which was 
intended to bring down the government. 
It did. Sr. Porras was forced to resign as 
Prime Minister and Minister of Finance 
and was replaced by Sr. Beltran. The last 
quarter, however, was much more en- 
couraging: export prices moved up, first 
shipments from Toquepala gave a touch of 
confidence, and emergency borrowings 
from I.M.F. began to be paid back. But 
Sr. Beltran has still to tackle an enormous 
internal budget deficit. 


Preliminary figures indicate the following 
outputs in 1959 (1958 figures in brackets): 
copper 60,000 I.tons (50,000); lead 115,000 
ltons (119,000); zinc 120,000 I.tons 
(110,000); and silver 22,900,000 fine oz. 
(23,000,000). 


Copper 


The big news of the year came late— 
on December 22 the first 722 tons of blister 
copper produced at Toquepala_ were 
shipped to the U.S. This was a trial ship- 
ment to test transport procedures and 
quality of the metal. The mines went 
officially into full output on February 9, 
1960 in the presence of the Prime Minister 
and American businessmen, several months 
ahead of schedule. Thus came to fruition 
a scheme begun four years ago, which has 
cost $240,000,000 and will give an annual 
output of 144,000 tonnes. 


Iron and Manganese 


Almost as big news for iron as Toquepala 
for copper was the first shipment of iron 
ore from the Acari mines. A total of 24,000 
tonnes was put on the first freighter from 
San Juan on August 28. So far, 10,000,000 
tonnes have been proved and the content 
is working out at 65 per cent; the rate o! 
output in the first year will be 1,000,000 
tonnes but this will be doubled in the 
second. 


Earlier in the year it was reported that 
a new deposit had been discovered in the 
Sama region of Tacna province in southern 
Peru. It was said to be even richer than 
Acari or Marcona. 


Marcona itself operated at full capacity 
and was reported to have started negotia- 
tions for a beneficiation plant near St. 
Nicholas Bay to clean and upgrade ore. 


Another “first” for 1959 was the first 
shipment of manganese ore from the 
Perene region of eastern Peru, which 
arrived in Lima on November 6. It was 
part of 500,000 tonnes of 57 per cent 
Manganese ore bought by W. R. Grace 
and Co. who have a further option on 

0,000 tonnes from this region. The 
Price was fixed at 1,100 soles a tonne of 
57 per cent ore with a premium of 50 
Soles for every point above that figure. 


Lead, Zinc and Silver 


The restrictions on imports of lead 
and zinc to the U.S. continued as a limiting 
factor for this industry. Whether it comes 
‘0 anything or not, the appearance of a 


st German technical mission to report 


on the feasibility of a lead zinc refinery is 
an indication of the policy that may be 
forced on Latin American suppliers of 
lead and zinc. In fact, the report declared 
the idea feasible both technically and 
economically. The plant would have an 
initial daily capacity of 150 tonnes of 
refined zinc and 150 of refined lead and 
would cost about $47,000,000 to build. 


New development work on silver-lead 
mines went ahead during the year. Sindicato 
Minero Pacocha began developing its 
mine at Pituranga Gully in San Mateo 
and, in the same district, Negociacion 
Minera y Metalurgica Lizandro Proano 
started work on Huamanripayoc Hill. Cia 
Minerales Santander began treatment of 
ores raised from its mine which went into 
production in December 1958. First ship- 
ments of lead and zinc concentrates were 
made to Europe in the first quarter of 
1959. St. Joseph Lead has a 66.7 per cent 
holding in this mine, which is in the Andes 
near the headquarters of the Chancay 
River. The remaining stock is held by the 
Rosenshine interests which in the course 
of the year took an option on the Huanillos 
mines near the port of Tocopilla. These 
mines were once operated for high grade 
metal and the minerals were smelted at 
Gatico. Considerable dumps still exist and 
there is a big deposit of sulphide minerali- 
zation. 


Other Minerals 


_ Large outcrops of chromite were found 
in Tapo north of Ayacucho. Assays showed 
it to be of the aluminous type. 


The decree reserving the uranium deposits 
in the department of Cuzco has been 
renewed for another two years. The State 
maintains the option. 


Oil was discovered in the offshore con- 
cessions held by Petrolero del Pacifico, 
which was the only applicant when the 
invitations to tender for the concessions 
were sent out. Three of the first four wells 
drilled showed oil. The wells are to the 
west of mainland fields of International 
Petroleum and Lobitos Oilfields. 


Belco Petroleum of New York bought 
the concessions of Petrolera Peruana; they 
cover parts of the Sechura desert, the 
continental shelf and into Eastern Peru. 
Further wells will be drilled in the Sechura 
concessions but none will be attempted for 
the time being off-shore. Texas Petroleum, 
which has drilled for four years in the 
Sechura desert and in Eastern Peru with- 
out results, suspended operations. 


Traces of oil were found at Amotape 
between Talara and Sullana in northern 
Peru during a search for water for irri- 
gation. 


Industrial Progress 


Two signs of the times and of the pros- 
perity of Peruvian mining were the 
announcement that a new company had 
been formed by the Italian firm Umberto 
Cipriani in association with a Peruvian 
firm to manufacture construction and 
mining machinery, and that a factory for 
the making of tungsten-carbide tipped drill 
rods was being set up at Callao. 


Finally, a new law on development of 
industry was passed in November. It will 
allow for the preparation of a five year 
development plan for central, southern and 
south-eastern Peru and will include not 
only the opening up of the jungle but the 
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building of roads, power supplies and the 
refining of minerals. It remains to be seen 
whether the finances of the government can 
be brought sufficiently under control to 
permit this plan to be put into effect. 


It was interesting to note how frequently 
Peruvian leaders seemed to turn to Europe 
last year for help. The President made an 
official tour and a group of Parliamentar- 
lans appealed for an exchange of European 
know-how and Peruvian minerals. Though 
the U.S. has increased her hold on the 
Peruvian mining industry through Toque- 
pala and other ventures, the Peruvians 
seem to think that now is the time for 
Europe to redress the balance. 


ARGENTINA 


LTHOUGH only a limited section 
of the country has been geo- 
logically surveyed and_ the 
National Mining Administration 

lacks the elementary resources to perform 
this mission, Argentina is reported to be 
potentially rich in minerals. Intensification 
of exploration, the introduction of modern 
mining techniques and the encouragement 
of private capital investment have been 
urged. Argentina’s Economic Minister and 
acting Minister of Labour, Senor Alvaro 
Carlos Alsogaray, seems to favour free 
economy principles and is making strenu- 
ous efforts to fight inflation, though the 
general policy still seems to be the nationali- 
zation of all sources of power: petroleum, 
mines and electricity. 


Important iron ore reserves are found 
in the Zapla and Puesto Viejo deposits 
in Jujuy Province and in the Sierra Grande 
deposits in Rio Negro Province. A number 
of offers have been received by the Argen- 
tine Military Factory for the exploitation 
of the Sierra Grande deposits but, so far, 
no adjudication has been made. Reserves 
have been estimated at 16,000,000 tonnes 
of 55/56 per cent Fe, with an additional 
reserve of about 70,000,000 tonnes. 


Manganese has been mined in Argentina 
since 1918 and output should be increased 
when the plant at San Nicolas begins 
operating. Production centres are in the 
north of Cordoba and in the south of 
Santiago del Estero. There are also impor- 
tant deposits south of Mendoza and in 
Santa Cruz. An organization has been 
created to explore, develop and commer- 
cialize the manganese, gold and silver 
deposits at Farallon Negro, Catamarca 
Province, which are estimated to contain 
300,000,000 tonnes of mineral. 


Some 39,400 tonnes of lead concentrate 
and 76,500 tonnes of zinc concentrate were 
produced in Argentina in 1958, most of 
it coming from the Aguilar mine in Jujuy. 
Lead is also found in San Juan, La Rioja, 
Mendoza and in Patagonia. Péchiney was 
negotiating to acquire Penarroya’s holding 
in Elaboracion General del Plomo. 


Industrias Manufactureras del Alumino 
S.A., a joint subsidiary of the U.S. Kaiser 
Aluminium International and the South 
American Guillermo Decker S.A., is to 
erect a new aluminium plant in the Argen- 
tine. Full capacity is expected by mid-1961. 


Uranium-bearing minerals have been 
found in deposits of columbite and tantalite 
in Cordoba since 1948. Interesting deposits 
have also been found in Catamarca, La 
Rioja, San Juan, Mendoza, San Luis, 
Neuquen, Chubut, Salta-and Rio Negro. 
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The Salta deposits are considered to be 
particularly important, having been esti- 
mated at some 200,000 tonnes of over one 
per cent U;O,. A processing plant is to be 
built. 


Boroquimica Limitada has set up a 
borax refinery at Campo Quijana, Salta, 
near the rich deposits of Puna de Atacama. 


Vanadium is produced in small quantities 
in the Argentine. Despite the low average 
grade (0.82 per cent V,O;), comparatively 
low costs and high recovery have allowed 
economic development at the Nelly Mine, 
San Luis Province, and the plant is being 
enlarged. 


Other minerals found in the Argentine 
include tungsten and bismuth, gold, 
beryllium, copper, tin, sulphur, kaolin, 
bentonite, salt, mica, fluorite and stone, 
sand and gravel. 


During 1959, oil production continued 
to increase and was more than 30 per cent 
higher than in 1958. Production is expected 
to be accelerated still further following 
completion of gas and oil pipelines from 
the Northern oilfields. The search for oil 
also continues. 


Argentina is one of seven countries who 
have recently signed an agreement estab- 
lishing a Free Trade Association for Latin 
America. 


COLOMBIA 


HE chief mineral products of 

Colombia are platinum, gold and 

silver, coal, oil and emeralds. 

Platinum is dredged from several 
rivers by Choc6é-Pacifico Ltd. and by South 
American Gold and Platinum Co. 


In 1959, South American Gold and 
Platinum continued to work its dredges 
in the Chocé district, but output is thought 
to be declining from the 17,750 oz. pro- 
duced in 1958. The company is suffering 
severely from the continuance of the export 
tax imposed by the Colombian Govern- 
ment. 


Gold is dredged by Pato Consolidated 
Gold Dredging Ltd. in the provinces of 
Antioquia and Cauca and also in Choco. 
Other producers include the Frontino Gold 
Mines Ltd. in Antioquia and local com- 
panies in Caldas. The Frontino Co. is 
improving metal recovery and increasing 
reserves. It has also carried out a drilling 
and exploration programme which may 
lead to additional mines being opened. 
Chocé-Pacifico Gold Mining Co., a sub- 
sidiary of Anglo-South American Gold and 
Platinum Co., has applied for concessions 
on 60 gold mines in Antioquia covering 
some 2,500 ha. The quartz veins are 
believed to contain gold in commercial 
quantities. 


It was announced in August 1959 that the 
Government of Colombia was to start 
exploration of a virtually unknown part 
of the republic. The area, which is flanked 
by the Sierra Nevada de Santa Maria and 
the Magdalena River, is believed to be 
rich in iron ore, copper ore, coal and 
mineral oil. 


Cerro de Castellon near the Magdalena 
River in the Department of Antioquia is 
to be explored by Empresa Siderurgica, 
S.A., of Medellin. According to preliminary 
surveys, the deposits are said to contain 
72 per cent iron and to be highly magnetic. 


The Colombian Mining Corporation has 
signed a contract with the Government of 


South America 


Colombia undertaking the exploitation of 
the coal mines at El Cerrejon and Palmito. 
An initial amount of $U.S.20,000,000 will 
be invested in the project and a special 
port for the shipment of the coal will be 
constructed, possibly at Punta Pedegral 
on the Atlantic coast. 


According to press reports Colombia's 
first electrolytic zinc-smelting plant is 
scheduled by Metales y Productos Afines to 
begin operating at Bogota in the near 
future. The plant is to produce 2,500 tons 
of zinc a year initially but is later to be 
expanded to provide exports of zinc valued 
at $2,000,000 a year. High grade ore from 
Junin will be used, supplemented with 
zinc discarded as a by-product of gold 
mining by Frontino and zinc ore from the 
Coluranio uranium concession at California, 
Santander. 


In a four-year plan drawn up by the 
Colombian Government the production of 
metal semi-products, finished metals and 
non-metallic minerals is to be increased 
to save importation. It is also intended to 
step up the output of mineral oil. 


A recent statement by the Instituto de 
Asuntos Nucleares, the Colombian Atomic 
Authority, indicated that Colombia has at 
present some 600 tonnes of uranium ore 
ready for shipping but can find no potential 
customers on the world markets. Nego- 
tiations were under way with Britain and 
Japan to exchange the ore against mining 
machinery or other goods. The ore was 
mined by the Minuranium firm in the 
California district of Norte de Santander. 


It is possible that Colombia may join 
the Free Trade Association set up recently 
by seven other South American countries, 
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AUSTRALIA By Our Own Correspondent 


Depressed metal markets and low 

prices have necessitated restrictions 
in output, readjustments in costs and 
efforts toward higher efficiencies in an 
already highly efficient industry. There 
has been notable activity in oil search; 
search for iron ore has become more 
intense, and manganese has risen from 
relative obscurity to export status. Strong 
organizations have pushed ahead with 
the search for new mineral fields with 
some promise, but without immediate 
tangible results. Major mining fields have 
held their positions, but Mount Isa has 
made great expansion, particularly in 
copper production. Development in the 
bauxite enterprises has been steady but 
unspectacular. Demand for steel and tin- 
plate reached new levels; gold has con- 
tinued a remarkably creditable fight 
against an inadequate price and persist- 
ently rising costs. The position of coal has 
fluctuated, but there has been an overall 
advance in that industry. The industrial 
position was normal until the close of the 
year, when pointers to the difficulties of 
1960 were afforded by heavy industrial 
— and demands for shorter working 
ours. 


HE year 1959 has been a difficult 
one for the mning industry. 


Gold 


Western Australia held its position as 
Australia’s leading gold producing State; 
Victoria has declined further, but the gold 
output from Mount Morgan, Queensland, 
has raised that State’s contribution. The 
Kalgoorlie mines have maintained out- 
puts, increased ore reserves and uniform- 
ity of grade, without encroaching on 
high-grade ore. Lake View and Star has 
ore reserves of 3,575,000 s.tons averaging 
4.85 dwt. gold and treatment has reached 
135,657 tons for the year. Ore reserves 
were increased, and the company is to 
re-open, and explore from, the old 
Imperial shaft. 


Great Boulder Mines Ltd. has reserves 
of 2,009,400 Ltons averaging 5.55 dwt. 
The internal shaft has reached a depth 
of 3,600 ft. The winders at Edwards and 
Hamilton shafts have been converted 
from steam to electric power. Improve- 
Ments in operating techniques and 
efficiency have successfully met costs. 
Lake View and Star has practically 
completed electrification and both mines 
are highly mechanized. 


Gold Mines of Kalgoorlie has reported 
Teserves of 1,277,000 tons of 5.7 dwt. ore 
and 23 per cent of development was in 
ore of 10.5 dwt. grade. The underlying 
tale schist formations are being explored 
and results have been encouraging. North 

algurli ore reserves now total 2,271,329 
tons with a grade of 5.41 dwt. and 
‘xploratory work disclosed good grade 
ore. Kalgoorlie Southern Gold Mines, 


exploring by diamond drilling for a 
repetition of the auriferous beds of the 
golden mile, has, so far, shown that the 
mineralization continues southward with 
rock alteration and some gold, The new 
d'amond drill, recently put into com- 
m.ssion, is claimed to be one of the largest 
in the world, with a drilling range of 
10,000 ft. and equipped with a 2+ in. dia. 
bit. The long-term future of the field is 
bound up in the resulis of this southern 
exploration. 


Central Norseman Gold Corporation 
has maintained its high grade record, and 
26 per cent of the year’s development was 
in ore averaging 12.7 dwt. Reserves are 
estimated at 592,000 tons with a 9.2 dwt. 
grade. Significant drill intersections have 
shown deep mineralization at No. 27 level 
in the Crown shear, and in the Princess 
Royal mine, the first indication of deep 
ore has been obtained, at depths below 
1,513 ft. The shaft is being deepened 
from the present depth of 1,900 ft. to 
permit more effective exploration. Great 
Western Consolidated results have shown 
a decrease in ore reserves, mainly in the 
Copperhead Mine. Financial needs compel 
restriction of development to the most 
favourable objectives. Hill 50 Gold Mine, 
at Mount Magnet, was on lower grade 
ore, and results of deeper development 
will be important. An interesting feature 
is the increase in operations by pros- 
pectors and small mining groups. 


In the Northern Territory, the remark- 
able Tennant Creek mine, Australian 
Development, has now distributed 
£A4,500,000 as dividends in a life of six 
years. Ore reserves are 158,000 tons with 
a grade of 26.8 dwt. Treatment continued 
at the rate of 35,000 tons per year, which 
was more than met by development. 
Hitherto, payable ore has not been met 
below 315 ft. from surface, but recent 
work has disclosed what may be an 
important lode of ore assaying 4 oz. per 
ton, at a depth of 370 ft. At Peko Mines, 
Orlando lease, crosscutting at a depth of 
420 ft. to develop a lode located by 
diamond drilling, has entered heavily 
faulted ground, necessitating the deepen- 
ing of the shaft, with consequent delay 
in the proving of this recent gold 
discovery, and its equipment. 


Queensland has two gold producers: 
Mount Morgan which has increased pro- 
duction above 5,000 oz. per month, and 
Golden Plateau with about 1,100 oz. per 
month. 


Victoria produced about 2,000 oz. per 
month from three mines one of which, 
Wattle Gully Gold Mines, has just erected 
a new mill, with an innovation in 
Victorian mining, of a ball mill. Gold 
Mines of Australia is drilling on the old 
Clunes goldfield and at Stawell, at which 
latter locality results point to a field of 
possible importance in which the price of 
gold is an important factor. 
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The Commonwealth Government has 
re-enacted the Gold Mining Industry 
Assistance act for a period of three years, 
and has increased the maximum amounts 
which are payable from £A2-15-0 to 
£A3-5-0 per oz. 


Copper 


Mount Isa Mines Ltd. increased reserves 
of silver-lead-zinc ore to 25,200,000 tons 
assaying 5.6 oz. silver, 7.8 per cent lead, 
5.8 per cent zinc; copper ore reserves 
were 20,100,000 tons with a grade of 3.7 
per cent copper. Present output of lead 
and copper ore is 8,100 tons per mill day, 
but it is to be expanded to 14,000 tons 
per day. To cope with production a new 
ore treatment plant to cost £A3,000,000 
is to be erected and a new main shaft is 
being sunk. The copper smelter is being 
expanded to a capacity of 60,000 tons of 
blister copper per year, and the Mica 
Creek power station is nearing completion. 


The Electrolytic Copper Refinery at 
Townsville came into operation in June, 
1959, with a capacity of 40,000 tons of 
blister copper per year. Rod rolling and 
wire-drawing are to be commenced in the 
present year. In the first seven 28-day pro- 
duction periods of the current year a 
record output of 1,374,099 tons of 
combined lead and copper ore was 
treated. The Commonwealth and State 
Governments will now ensure the com- 
pletion of the Townsville-Mount Isa rail- 
way rehabilitation project, so essential to 
the full development of the company’s 
expansion plans. Mount Isa is continuing 
its interests in exploration for minerals 
in outside areas. The new shaft at the 
mine will be steel sets, concrete-lined, 
25 ft. internal diameter, and the initial 
sink will be to 3,200 ft., using mechanical 
grabs. The shaft will be equipped to hoist 
800 tons of ore per hour, in two 24 ton 
skips. 


Mount Lyell Mining and Railway Co.’s 
ore reserves total 38,200,000 tons assaying 
0.71 per cent copper. Ore has been proved 
by drilling to 1,500 ft. below the bottom 
of the West Lyell open cut as at present 
planned. The economics of underground 
mining this ore extension are being 
examined. The probable _ extension 
represents some 50,000,000 tons of ore, 
additional to measured reserves. The West 
Lyell open cut now measures 3,600 ft. by 
1,800 ft. To permit increased output, a 
contract has been let for removal of 
2,000,000 tons of overburden from the 
open cut workings. Large scale prospect- 
ing is in progress in the south-west corner 
of Tasmania, and encouraging results have 
been obtained in the Moore Valley. The 
company has increased .its capital to 
finance the heavy development and equip- 
ment costs. Target set for 1960 is 11,000 
tons of copper. 


Mount Morgan Ltd. mined 4,080,000 
tons, of which 826,341 tons went to the 
mill. Gold and copper values were 
appreciably higher, giving substantially 
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increased profit. Ore reserves were 
estimated at 11,980,000 tons assaying 
1.08 per cent copper, 2.51 dwt. goid and 
15 per cent sulphur. Diamond drilling 
below the Linda fault has disclosed a 
mineralized zone, encouraging the pos- 
sibility of the existence of a copper ore 
shoot. The year’s production was 7,857 
tons of copper and 67.085 oz. gold. 


Peko Mines, in the Northern Territory, 
has ore reserves of 1,006,400 tons above 
the 1,000 ft. level, averaging 6.71 per cent 
copper. Reserves do not justify erection 
of a smelter, and concentrates must be 
transported to smelters at a cost of about 
£100 per ton of copper. Japanese have 
been eXamining the mine’s_ export 
potential with a view to possible invest- 
ment of capital. 


Western Mining Corporation has been 
exploring a zone of copper mineralization 
north of Derby, Western Australia. 


An enquiry has been made into the 
Copper Bounty, designed to ensure a price 
of £330 per ton to producers on copper 
sold in Australia. Maximum _ bounty 
payment is £45 per ton, provided profit 
does not exceed 10 per cent on the capital 
employed. Proposals have been submitted 
by producers for an upward revision of 
the Bounty. 


Silver-Lead-Zinc 


Mount Isa Mines’ production of these 
metals was reduced to conform with the 
world over-production position and the 
reduction was compensated by increased 
copper production. Present production of 
lead in bullion is 52,000 tons per annum. 
Average grade of ore was 8.1 per cent. 
lead, 4.8 per cent zinc, 6.9 oz. silver. 
Lead-zinc ore reserves are estimated at 
25,200,000 tons, an increase of 1,000,000 
tons. 


Broken Hill Mines reduced output of 
ore and concentrates early in the period 
and working time was cut by 10 per cent. 
Reduction in employment was met largely 
by transferring men from ore-breaking to 
development. There was increase in out- 
put compared with the previous year, 
when cuts were imposed, and a general 
increase in profits. New Broken Hill 
raised output from 527,112 tons of ore to 
584,530 tons, and Zinc Corporation Ltd. 
from 659,263 to 667,660 tons. 


Broken Hill South Ltd., however, 
recorded the lower output, of 289,000 tons 
and North Broken Hill treated 382,272 
tons. This company has faced difficult 
ground in the sinking of No. 3 shaft 
which has reached a depth of 3,734 ft. 
The objective is 4,320 ft. Drilling has 
proved the southern orebody to be over 


300 ft. wide at the 3,520 ft. level, and the 
tonnage of ore per vertical foot wiil be 
as great, if not greater, than on any other 
level of the mine, if the widening of the 
orebody persists. There has been no 
significant discovery of ore in the northern 
leases. The mill is now running on an all 
flotation circuit. 


Broken Hill South is opening up the 
western orebed below the 1,000 ft. level, 
at the 1,480 ft. level of the South Mine; 
at and below this horizon, drilling has 
located apparently significant ore-making 
structures. Geophysical exploration of 
sections of the district, beyond the mine 
leases, is in progress. Ore reserves of the 
field are: North Broken Hill, 4,344,000 
tons; Broken Hill South, 1,550,000 tons. 
Zinc Corporation Ltd.’s reserves and New 
Broken Hill Consolidated Ltd.’s reserves 
have been fully mainiained. 


Electrolytic Zinc Co. of Australasia 
Ltd. maintained zinc production with 
114,705 tons of zinc from the Risdon 
works. Sulphate of ammonia and super- 
phosphate plants worked full capacity. 
The West Coast mines mined 197,677 tons 
of ore and increased ore reserves to 
3,200,000 tons. There have been satis- 
factory drill intersections on and below 
the lower levels of the Rosebery Mine. 
Exploration beyond the mine leases has 
been carried on by geophysical surveys, 
and several areas are to be tested by 
drilling. 


Operations by the Broken Hill Asso- 
ciated Smelters at Port Pirie, South 
Australia, were on a reduced scale. A new 
lead refinery was constructed and put 
into operation, and the Coal Cliff Colliery, 
New South Wales, has been re-equipped 
and is now highly mechanized, to cope 
with increased fuel demands. 


Tin and Tungsten 


Demand for tin is now about 3,500 tons 
per year, but production is shrinking. 
The large tin producers are the dredges of 
Tableland Tin Dredging Co., recovering 
about 60 tons of tin oxide per month, 
and Ravenshoe Tin Dredging Co. which 
has now raised production above 45 tons 
of concentrate per month. Both are in 
North Queensland. In Tasmania, pro- 
duction is shared by Aberfoyle Tin, with 
decreasing ore reserves, and Renison 
Associated Tin Mines; the last named is 
being developed by Mount Lyell Mining 
and Railway Co., which has secured a 
large interest and will determine the 
resources of these extensive stanniferous 
sulphide ore occurrences. Development of 
prospects of apparent promise, in the 
Northern Territory has been disappoint- 
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ing. The disabilities of the tin mining 
industry stemming from costs and 
onerous Government regulations affecting 
dredging, as well as the incidence of 
taxation, have been forcefully commented 
on, with the warning that without sympa- 
thetic Government consideration, the 
Australian tin mining industry will cease 
to exist. 


The Storey’s Creek tin-wolfram mine, 
Tasmania, was absorbed by Aberfoyle 
Tin, and is being worked in conjunction 
with the latter mine. Ratio of tin to 
wolfram in the ore is about | to 4, The 
mine is well equipped. The low price for 
tungsten forced the closing down of King 
Island Scheelite (1947) Ltd. Limited pro- 
duction has been resumed since, under 
slightly improved market conditions, some 
mineral can be produced by the care-and- 
maintenance labour as a contribution to 
cost. Pioneer Mines, in the Northern 
Territory, is adopting the same policy. 
Aberfoyle Tin continues to produce 
wolfram as an essential part of its mining 
and treatment operations. 


Coal 


Colliery mechanization has progressed 
steadily at a rate of expenditure of 
£A7,000,000 per year, and in New South 
Wales 80 per cent of the coal is now 
produced mechanically. Local consump- 
tion and export increased, and the quality 
of the coal continues to improve as the 
number of washing plants has increased. 
Attention is given to the size and quality 
requirements of consumers. There has 
been expansion in the demand for coal 
by steel works and for power generation. 
Plants have been converted from oil to 
coal burning. Economies to users have 
resulted from the industry’s research and 
fuel engineering service to meet the 
demand for specialized fuel. Research 
laboratories have been established in New 
South Wales and Queensland, working on 
coal production and utilization problems. 
On the production side, the continuous 
miner is firmly established, with rubber- 
tyred shuttle cars and conveyor belt trans- 
port underground. 


Industrially, there has been a great 
increase in stability and a_ striking 
diminution in industrial disputes. Mech- 
anization of collieries in Australia is 
considered to be second only to that of 
the US. 


In Queensland, the open cut mines on 
the thick seams at Blair Athol and Callide 
are supplying coal for export, and the 
former is consigning coal to Mount Isa 
Mines. Mount Isa has developed a highly 
mechanized colliery at Collinsville to meet 
power requirements of the mine and the 
Townsville refinery. A notable develop- 
ment in New South Wales coal mining 
is the working of three seams simultane- 
ously in the Burwood Colliery, a practice 
unique in Australia. Coal from each seam 
is delivered to a central loading point 
feeding a cross measure drift equipped 
with a 42 in. belt conveyor, carrying the 
coal to surface at the rate of 3,000 tons 
per eight hour shift. 


In the year, output per man-shift has 
increased from 4.6 tons to 5.15 tons; 
production has increased by 12 per cent. 
Employment has decreased by 14 per cent 
in the past 10 years, and this, combined 
with substantially increased output, has 
put the industry in a sound competitive 
position. Underground mines, as well as 
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open-cul mines, are securing overseas 
markets by reason of cost reduction, The 
Japanese market is growing in importance. 


Output of Victorian brown _ coal 
increased during the year by 1,500,000 
tons. Nine dredgers for overburden 
removal and coal winning are in use. The 
latest dredger, has a capacity of 1,750 
tons per hour. The greatest part of the 
brown coal output goes to the electric 
power station, and the balance to the 
briquette factory, and a small portion to 
the manufacture of gas which is piped to 
Melbourne. 


[ron and Steel 


In step with the rapidly growing 
demand for steel, the Broken Hill Pro- 
prietary Co. Ltd. has planned, and is 
working on, the development of 
extensions of the industry. Increased out- 
put has been achieved at Newcastle and 
Port Kembla by new and _ enlarged 
furnaces. At Whyalla, South Australia, 
the existing iron smelter is to be supple- 
mented by steel furnaces and rolling mills. 
The South Australian Government has, 
accordingly, abandoned its aims toward 
a State-owned steel industry, and iron ore 
occurrences located by its work have 
reverted to the Broken Hill Co. 


There has been a slight increase in 
reserves of ore in the Middleback Ranges, 
but the company is engaged in extensive 
research into the utilization of the very 
extensive deposits of taconite on its leases. 
Koolan Island at Yampi Sound, adjacent 
to Cockatoo Island, which now supplies a 
large tonnage of ore to Port Kembla, 
New South Wales, is being developed and 
equipped to produce 2,000,000 tons of ore 
per year, at a cost of £A6,000,000. The 
State Government is drilling iron ore 
deposits, with the objective of establishing 
an integrated State-owned iron and steel 
industry. The Government at present 
operates a charcoal iron project with 
limited output. Since talks have been held 
with the Broken Hill Proprietary Co., it 
is possible that such an industry may be 
established by the B.H.P. instead of the 
Government project. 


_ The State Government has been press- 
ing for the relaxation of the Common- 
wealth Government prohibition on export 
of iron ore, and has gone so far as to 
call tenders for mining ore for shipment. 
Itis generally considered that the embargo 
will not be relaxed, as iron ore reserves 
do not permit export. 


The Broken Hill Proprietary Co. has 
continued active prospecting. Iron Range, 
Queensland, has proved disappointing, 
but work is proceeding near the 
Queensland-Northern Territory border. 


Aluminium 


Comalco has continued operations on 
the testing of the Weipa deposit, Cape 
ork Peninsula, and a very large tonnage 
of bauxite has been outlined. Investig- 
ations have also proceeded into harbour 
‘onstruction, townships, and a suitable 
‘ype of housing. A big issue is that of 
Power for the enterprise. Power possib- 
llities being investigated are: Queensland 
fast coast coal for electric power gener- 
ation, for production of alumina and its 
‘melting; hydro-electric power from the 
h ari River, Papua; or New Zealand 
ydro-electric power. The two hydro 
Projects would entail transport of bauxite 
of alumina to the power supply. The 


smelting potential to be secured is 250,000 
tons of alumina per year. An agreement 
has been signed with the New Zealand 
Government to cover the power investig- 
ation. 


The expansion of the Bell Bay, 
Tasmania, works of the Australian Alu- 
minium Production Commission from 
11,000 to 16,000 tons per year is proceed- 
ing. Bauxite is obtained from Malaya, but 
a trial shipment of Western Australian 
bauxite has been made from the explor- 
atory operations of Western Mining 
Corporation in the Darling Ranges. 


Uranium 


There has been little prospecting for 
uranium. Territory Enterprises has con- 
tinued treatment of the large stockpiled 
tonnage of ore. Other Northern Territory 
uranium enterprises are United Uranium, 
with a total production valued at 
£A671,925, and encouraging exploration 
results; and the South Alligator Co. 


At Radium Hill, South Australia, ore 
occurrences in the Government-owned 
mine have been located to a depth 
approximating 1,000 ft. Mary Kathleen 
Uranium Ltd., the big Queensland open 
cut mine, earned a profit of £A3,723,866 
in the year 1959; 480,000 s.tons of ore 
treated produced 1,452,000 lb. uranium 
oxide; mining, milling and administration 
costs were £A2,386,248. 


Oil 

Discovery of oil in small quantity at 
Barikewa, Papua, was followed by the 
location of gas, flowing at the rate of 
2,000,000 cu. ft. per day, but without oil, 
at Bwata. At Camden, New South Wales, 
gas, flowing at the rate of about 1,000,000 
cu. ft. per day was struck, and the field 
is being explored as a gas project. In 
Western Australia and Queensland drilling 
has been continued steadily, with no 
actual encouragement. The Innamincka 
bore of Santos Ltd. and associated 
interests, on the South Australia-Queens- 
land border, was abandoned at a depth 
of 12,637 ft. because of the steep dip 
and thickness of the Devonian beds. At 
Port Campbell, Victoria, Interstate Oil 
struck gas flowing at the rate of 2,000,000 
cu. ft. per day, but oil was not present. 
The basin is considered to be small, but 
importance is attached to the discovery. 


Extensive aerial exploration has been 
commenced by the South Australian 
Government, and private exploration is 
proceeding in the State. The Common- 
wealth Government is providing a drilling 
subsidy of £A610,000 for the year, 
distributed amongst 27 companies. Help is 
also being given by way of taxation 
remissions. Use of helicopters has been 
approved and is being increased. In Papua 
four holes disclosed hydrocarbons, and 
exploration is planned well into 1960. 


Asbestos 


In Western Australia, West Australian 
Asbestos, at Wittenoom, has expanded its 
overseas markets and has_ increased 
production of crocidolite. In New South 
Wales, one company continued steady 
production of chrysotile, and erected a 
new mill. A second company carried out 
drilling throughout the year. In the north- 
central area of the State a company tested 
a large chrysotile occurrence and erected 
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a milling plant. Imports of fibre still 
greatly exceed Australian domestic pro- 
duction. 


Rutile, Zircon, Ihmenite 


This industry, centred in northern New 
South Wales and southern Queensland, 
was depressed by low prices. A number 
of companies ceased work and only those 
with low costs, or current contracts made 
at high prices, have continued operations. 
Ilmenite is produced in Western Australia, 
but demand was restricted. Operating 
companies on the east coast of Australia, 
showed interest in increasing their areas 
of beach sand. 


Sulphur 


Pyrite producers received a blow in the 
decision of the Government to discontinue 
the sulphur bounty, designed to stimulate 
the use of indigenous sulphide ores and 
concentrates as against imported brim- 
stone, against the report of the Tariff 
Board. Producers of pyrite concentrates 
are Mount Lyell, Mount Morgan, Norse- 
man Gold Mines, and Nairne Pyrites, 
which consign concentrates to users. Gold 
Mines of Kalgoorlie rails auriferous con- 
centrates to acid makers at Fremantle, 
who recover the gold as well as sulphur. 
The new position affects Mount Morgan 
considerably, and as a result the company 
is negotiating with a view to establishing 
a sulphate of ammonia works to utilize 
some of its pyrite concentrate. The Tariff 
Board has now been instructed to re-open 
the enquiry into the Bounty. 


Manganese 


Removal of export restrictions on this 
mineral led to active prospecting and 
substantial increase in potential reserves. 
Export of manganese, mainly from 
Western Australia, has now become 
important. 


Problems 


The great problem facing the mining 
industry is that of costs. At the close of 
the year the Conciliation and Arbitration 
Commission increased the basic wage by 
15s. per week, and gave a 28 per cent 
increase in margins. Earlier in the year, 
the New South Wales State Government 
granted a 374 hour week to employees in 
State owned collieries, which opened the 
door to a campaign, Australia wide, for 
shorter hours. The unions are dissatisfied 
with both the basic wage and margins 
awards, and are now working for 
increases, together with a 35 hour work- 
ing week and greater long service leave. 
The Broken Hill unions have served a 
log of claims for a new agreement with 
the companies; the demands have been 
rejected and negotiations are in progress. 
The Queensland Industrial Court has 
granted award variations which add 
£A750,000 per year to Mount Isa Mines’ 
costs, this amount being additional to the 
Commonwealth award which in turn is 
faced with a demand for a further 
increase of 25s. per week in the basic 
wage. 


Efficiency in the industry is at a high 
level, but increased output is checked by 
market conditions affecting all metals, 
while the general inflationary trend, 
forcing up the cost of all commodities, 
adds a further burden to that imposed by 
wages and working hours. 
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In a field as complex as that of Mining, 
an organisation such as the Ward Group 
can be particularly helpful. For, by 
dealing with any single department 
or member company, the accumulated 
experience and resources of a whole 
group of specialist companies are made 
available. 
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The Outlook 


The over-riding problem is the meeting 
of the cost position in the face. of 
depressed markets. Output of lead and 
zinc can be increased when markets 
permit, with Mount Isa Mines as the 
dominant factor. Copper production can 
be expected to increase as a result of the 
remarkable growth of Mount Isa Mines, 
the plans of Mount Lyell, and Mount 
Morgan’s operations. No new producers 
can be looked for in 1960. Iron and steel 
will expand, with increased ore pro- 
duction and smelting facilities. Tin pro- 
duction will remain static, and beach sand 
minerals will hold their present position. 
Coal will increase in output, and will 
improve in quality with additional wash- 
ing plants; efficiency in the mines will 
rise. Gold mining will meet increasing 
difficulties from rising costs and no 
market relief. Development of the new 
aluminium industry will be steady, but 
naturally unspectacular, although a 
decision on power may be made. 


A new enterprise which can have a 
very important bearing on Australian 
mining and metallurgy, is the establish- 
ment of the Australian Mineral Develop- 
ment Laboratories in Adelaide, for 
research into the industry’s problems. 
The laboratories, formerly Research and 
Development Branch, S.A. Department of 
Mines, are now under the control of 
Federal and State Governments, and 
industry, through the Australian Minerals 
Industry Research Association. 


NEW GUINEA 


OLD mining has been continued 
by New Guinea Goldfields Ltd. 

with fair results, and by Bulolo 

Gold Dredging Ltd. This comp- 
any has worked one bucket dredge and 
sluicing plants, treating 4,744,405 cu. yd. 
of gravel for the recovery of 20,131 fine 
oz. of gold. Reserves are sufficient for 
several years. The company, which has a 
timber subsidiary, has been engaged in 
outside prospecting, but with little success; 
recently drilling equipment has been flown 
into the old Lakekamu goldfield. Some 
2,500 natives are mining alluvial gold in 
the Territory. 


Oil drilling has been disappointing. 
Four bores are reported to have disclosed 
hydrocarbons; heavy gas was met at 
Kuru, Barikewa and Bwata. Oil occurred 
at Barikewa but did not develop in 
Importance. An extensive drilling pro- 
gramme is planned for 1960. 


NEW ZEALAND 


OLD mining was carried on by 

two bucket dredging companies 

throughout the year, and substan- 

" tially improved results were 

obtained. An overseas company with a 

capital of £A1,855,494 has been registered 

in the Dominion to re-open the old 

Thames goldfield. Some attention has also 
een given to the Reefton locality. 


Drilling for oil has been in progress in 
the Taranaki region, and the Kapuni bore 
drilled to a depth of 14,000 ft.; several 
thousand gallons of oil are reported to 
have been obtained so far, following the 
‘apping of heavy gas. Oil possibilities in 
the extensive deposits of oil shale are 
being examined. Uranium prospects in 
the Buller Gorge are regarded favourably, 
and drilling equipment is being flown into 
the locality, together with other plant. 


The possibility of using hydro-electric 
power generated from Lakes Manapouri 
and Te Anau for smelting aluminium in 
connection with the Comalco aluminium 
project at Weipa, Cape York Peninsula, 
Australia, is being investigated, and an 
agreement has been signed between 
Consolidated Zinc Corporation Ltd. and 
the New Zealand Government to cover 
the period of examination, which is 
expected to take at least a year. Prospect- 
ing by other interests has disclosed large 
deposits of easily accessible low grade 
bauxite in the Dominion. 


The sole right to prospect or mine for 
bauxite in certain defined areas in the 
North Auckland district is vested in the 
Crown by a bill which had its first 
reading in October, 1959. The bill will 
remain in force for five years. 


Proposals for the establishment of a 
scrap steel industry have not materialized, 
and results are not apparent from invest- 
igations into the utilization of the 
titaniferous iron sands of the west coast 
beaches. 


FIJI 


MPEROR Gold Mines has 

developed ore for several years 

ahead. During the year 117,159 

tons of ore were milled for 75,991 
oz. of gold. Measured ore reserves are 
862.000 tons assaying 8.7 dwt. and 
330,000 tons of indicated ore worth 8.5 
dwt. Large scale modernization of the mill 
has been carried out and extensive 
development in the eastern part of the 
leases. A considerable tonnage of open 
cut ore is anticipated. A subsidy on gold 
production is paid by the Fijian Govern- 
ment. 


SOLOMON ISLANDS 


INERAL prospects of the pre- 
vious year do not seem to have 
been developed further. An 


Australian company, Oil Search 
Ltd., is negotiating with the Protectorate 
Government for oil licences, but results of 
the approach are unknown. 


NEW HEBRIDES 


“AHE Compagnie Frangaise des 
Phosphates de l’Oceanie (C.F.P.O.) 
has its headquarters in Paris and 
its principal activity is on the 

island of Makatea, near Tahiti. The 
company’s installations at Makatea, and 
particularly the arrangements for the 
loading of ships, were modernized in 1954. 
The Makatea workings can produce more 
than 250,000 tons of phosphate annually, 
and in the region of 220,000 tons are 
exported yearly to Japan, Australia, New 
Zealand, Hawaii, and India. 


Although this operatien is still at the 
height of its prosperity, researches have 
shown that the life of the present deposit 
is limited. In consequence, the C.F.P.O. 
began, in 1954, to prospect in the New 
Hebrides, using as the basis of its 
investigation a report by Aubert de la 
Rue. 


A geological mission explored the 
islands of Efate, Santo, Pentecost, Maewo, 
and the Torres Group during the period 
1954-58. Valuable geological information 
was obtained everywhere and was com- 
municated to the Condominium Mines 
Department. At the present stage of 
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prospecting, however, the only deposit 
regarded as being immediately workable 
and of certain economic value is that of 
Forari, which was discovered in June, 
1955. After very thorough geophysical 
study, detailed prospecting, and analyses 
and treatment of the ore, a project for 
working it has been submitted to the 
board. 


The deposit lies mainly to the north 
and on the left bank of the River Forari, 
extending to the upper valley of the river. 
The centre of gravity of the richest zone 
is about 3 km. from the coast. The 
deposit is a surface one consisting of a 
layer of manganese oxides, and treatment 
tests have shown that a marketable ore 
containing 46 r cent manganese may 
be obtained after relatively simple wash- 
ing and screening. Although the rich 
layers are not very thick and are often 
rather irregular, they form a mass of 
some importance and of easy access. It is 
these factors which, especially in the case 
of a deposit on the edge of the sea, make 
for an economic proposition. 


The ore would be extracted by the 
mechanical opencast method, using diesel- 
engined equipment, It would be trans- 
ported to the washing plant and from 
there to the wharf in diesel lorries. 


POLYNESIA 


HE production of phosphate of 

lime largely exceeded the level of 

the previous years and has risen 

to 362.000 tonnes (from 319,600 
tonnes in 1958) due to the modernization 
of the installations. This level should be 
maintained in 1960 and throughout the 
succeeding years. 


NEW CALEDONIA 


S in previous years, mining 
activity has centred on nickel, 
cobalt, chrome and iron ores. The 


production of nickel ore at about 
3 per cent, which had dropped (as a 
consequence of the world-wide recession 
in this metal) from 1,800,000 tonnes in 
1957 to 591,000 tonnes in 1958, has again 
risen in 1959 to 1,378,000 tonnes, and it is 
expected to reach the 1957 level in 1960. 
The quantity of nickel contained in local 
metallurgical production has reached 
11,830 tonnes. This remarkable recovery 
has been made possible thanks to the 
initial operation of new electric furnaces 
using the power supplied by the Yate 
dam. 


Other minerals extracted included 
90,000 tonnes of cobalt-bearing soil, the 
processing of which produced 4,200 tons 
of cobalt concentrates at 2 per cent; 
44,000 tonnes of chromite at 50-53 per 
cent of Cr.O;; 287,000 tonnes of iron 
ore at 55 per cent; and 3,000 tonnes of 
magnesite. The nickel mattes are for- 
warded to France and the other ores are 
mainly exported to the U.S., Australia 
and Japan, 





PRINCIPAL MINERAL OUTPUTS 
(in 000 tonnes unless otherwise indicated) 
. 1958 1959 
Nickel ore (3.2 per cent) 591 1,378 
Chromite 
(50-52 per cent Cr,Os;) 474 44 
Iron ore (55 per cent)... 295 287 
T= ee 64.8 89.8 
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THE PHILIPPINES = 8y John Grindrod 


URING the 1958-59 fiscal year 

mineral producers were handi- 

capped by recession in the foreign 

market and local tensions at home 
as well as by rising costs of supplies and 
increased wages. Nevertheless, total mineral 
production exceeded the 200,000,000 peso 
mark for the third consecutive year, and 
was valued at 244;770,000 pesos against 
220,970,100 in 1957-58, this increase of 
about 11 per cent being due chiefly to 
increases in sales of gold, copper, iron, 
cement and sand and gravel, Losses came 
from refractory chrome, salt and coal. All 
metals showed increases in production 
volume, except lead and_ refractory 
chrome. 


Base metal production for the first five 
months of 1959 was 930,332 tons com- 
pared with 626,412 tons in the same 
period of 1958. Mining companies were 
reported to be feeling the impact of 
increased taxes, especially the 25 per cent 
margin and the withdrawal of exemption 
from the special import tax on mining 
equipment. Petitions were presented by 
base metal producers opposing the 
decision of the National Economic 
Council to withhold barter privileges. 


The Philippines Bureau of Mines is 
seeking U.N. aid for geophysical and geo- 
chemical surveys, little of the country 
having been surveyed since 1895. 


During 1958 the output of metallurgical- 
grade chromite decreased 60 per cent, and 
tefractory-grade ore decreased 4 per cent. 
An estimated 483,074 tonnes of chromite 
ry _ a, during the first nine months 
0 


Following a reduction from 60 to 50 
per cent of the government’s required 
share of the potential profits of the 
Surigao iron-nickel project, and the 
Preparation of invitations to bid for 
development concessions on this basis, the 
entire project was later shelved by the 
National Economic Council on the 
ground that development should be 
reserved for Filipinos and should be 
delayed pending the outcome of negotia- 
tions in respect of an integrated steel mill 
for the National Shipyards and Steel Cor- 
poration. Nassco are reported to be in 
fouch with manufacturers in Norway, 
Belgium and West Germany. 


It was further reported that a tentative 
Proposal by Blaw-Knox, of Pittsburgh, to 
sct up a jointly-owned steel mill on 
Mindanao has been accepted in principle. 
Associated Management Co. Inc., which 
Owns and operates the Santa Ines iron 
mines near Manila, has announced plans 
or the setting up, in partnership with 
Tupps, of an integrated steel works on 
Luzon by the end of 1963. 


The production of iron ore decreased 
18 per cent in 1958 compared with 1957 
and totalled 1,090,000 tons. Production 
for the first six months of 1959 was 
653,132 tonnes. Estimated reserves in 1958 
increased 50 per cent over the 30,000,000 
tonnes reported at the end of 1957. Total 
exports of iron ore in 1958 were 1,056,358 
tons compared with 1,155,497 tons in 
1957. 


Ferrum Exploration and Development 
Co. is developing its ferrum-nickel pro- 
perties in Homonhon Island, Samar. Sales 
have been negotiated with Japan, and the 
company is to purchase four portable ore 
dryers. Ore reserves blocked out within 
Group 1 area are estimated at 3,000,000 
tonnes, sufficient for at least 20 years of 
continuous surface mining operations. 


Other iron mining developments include 
the opening up of a large deposit by the 
Samar Mining Co. at Sibuguey; the 
possibility of further development of the 
Larap iron mines; the development of a 
recently discovered iron ore deposit at 
Talamban; and the exploration of Balabac 
Mining Co.’s mineral properties in Pala- 
wan Province, where tests have been 
made on outcrops of an iron ore deposit. 


The Philippines are looking to Japan 
as a potential large scale importer of iron 
ore to meet its estimated requirements of 
27,700,000 tons a year by 1967. 


Maria Christina Chemical Industries 
have planned to start production of ferro- 
alloys for the first time in the Philippines. 
These will include ferrosilicon, standard 
ferromanganese and silico-manganese. All 
the raw materials will be procured 
locally. 


Copper production continues to aver- 
age about 4,000 tons a month from the 
three principal mining companies, Atlas 
Consolidated, Lepanto and _ Sipalay. 
Philex Mining Co., the fourth largest 
producer, has_ started underground 


_ mining and is milling 1,800 tons a day 


from this and open pit operations. A 
number of companies are carrying out 
exploration work. The Marinduque Iron 
Mines Agents Inc. is operating a new 
copper and zinc mill with a maximum 
capacity of 600 tons of ore daily. 


Molybdenum concentrate has_ been 
produced for the first time in the Philip- 
pines by Marinduque Iron Mines from its 
Sipalay copper mine. 


Baguio Gold Mining Co. passed their 
dividend for 1959 to conserve resources 
against rising expenses, the company 
also reducing underground working of its 
Gold River property. Lepanto has 
acquired a potential gold placer area in 
Mindanao near Davao, Progress is 
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reported in the rehabilitation of the 
Lubuagan gold mine of Batong-Buhey in 
Mt. Province. 


Export of zinc concentrates, dis- 
continued after 1953, is to be resumed by 
Surigao Consolidated Mining Co. Inc. 
from its accumulated 100,000-ton stock- 
pile of zinc-pyrite concentrates. 


Pagadian Iron Mines Co., an affiliate of 
two Japanese firms, is to develop the rock 
phosphate deposits of C.Y. Ornopia and 
Associates on Negros Island. C.Y. Antoni 
and Associates Inc. are reported to have 
an indicated 500,000 tonnes of rock phos- 
phates assaying about 40 per cent P.O; at 
their Magamihan properties. 


Exploration and geological studies have 
been carried out by Japanese experts for 
the Palawan Quicksilver Mines at 
Tagburos, 


INDONESIA 


HE mineral situation in Indonesia 

did not alter greatly during 1959. 

Oil and tin remain the main 

mineral products, and are still 
among the main sources of foreign revenue 
for the country. Oil production continues 
in the hands of three foreign companies 
(Caltex, Stanvac and Shell) and one com- 
pany owned jointly by Shell and the 
government. All other mineral production 
of any note comes directly under the 
Ministry for Reconstruction and Develop- 
ment, or is in the hands of government 
corporations. 


New development is still hindered by the 
lack of laws for the mining and petroleum 
industries. Draft laws were submitted in 
mid-1959, but had not been acted upon by 
the time the government was reorganized. 
At the end of the year new drafts were 
submitted but they have not yet been 
approved. The latest drafts would appear 
to place all mineral resources under the 
control of the State, and in the case of oil, 
limit present concessions to 25 years. There 
is the possibility of granting additional 
rights to existing private oil companies 
for periods of up to 30 years with two ten- 
year extensions. 


Meanwhile each of the foreign companies 
operating in Indonesia has its own prob- 
lems. Caltex, with abundant reserves but 
no local processing plant, is faced with a 
regulation that processing must be carried 
out within the country. Shell has never 
managed to divorce itself completely from 
its Dutch heritage. Stanvac, with rapidly 
dwindling reserves, may well have to stop 
operations due to the exhaustion of its 
fields. All this in addition to the normal 
hazards of doing business. 
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MINERAL PRODUCTION 

Crude Oil Tin Bauxite Coal 

000 tons tons 000 tons 000 tons 
1938 7,398 29,728 245 1,457 
1955 11,730 33,368 264 814 
1956 12,730 30,053 303 828 
1957 15,468 27,723 241 717 
1958 16,110 23,244 344 606 
1959 17,200 21,350 375 n.a. 
(Source: Bank Indonesia 1958-59 Report) 





The tin industry is now completely in 
the hands of the government. The tin and 
bauxite holdings which were owned jointly 
by the government and the Billiton Com- 
pany were taken over by the government 
in early 1958. In July 1959 an agreement 
was reached by which the assets of the 
joint company were split so that Billiton 
got everything outside of Indonesia, and 
the government kept everything in the 
country. 


Indonesia has been able to meet its 
quota under the tin agreement over the 
last years, but there is some question as 
to whether it will be able to continue to 
do so now that the quotas are being in- 
creased. Reserves of tin are ample, but a 
shortage of spare parts is threatening to 
close down some of the operations. 
Bauxite production is being maintained, 
most of the material going to Japan, and 
manganese ore is being exported at the 
rate of about 45,000 tons a year, again 
mainly to Japan. 


Most of the coal production (over 80 
per cent) comes from the Bukit Asam mine 
in south Sumatra, and is sold directly to 
the State railways. The mine has been re- 
equipped in recent years, but cannot work 
at full capacity because the railway does 
not have the facilities to move the coal from 
the mine to the sea terminal near Palembang. 


There are plans for further exploration 
for manganese in Java, asbestos in 
Halmahera, gold in Sumatra, etc., and the 
minerals are known to exist in these areas. 
Planning for a steel industry goes on, and 
Russia is reported to be participating in 
the building of iron and steel mills in 
East and West Java with a total capacity 
of 50,000 tons of steel. There are also plans 
to build a tin smelter on Banka and a 
—_— beneficiating plant in central 
ava. 


Under a stable economic environment 
Indonesia could produce much more 
mineral material than at present. Security 
is still a problem, as many of the remote 
parts of the country are not controlled by 
the government. Beyond this, until the 
basic problems of maintenance and trans- 
portation are solved, and mining laws 
agreed upon, it is doubtful if mineral pro- 
duction will improve. 


JAPAN 


HEN 1959 ended Japan was 
enjoying unprecedented pros- 
perity. This represented an 


_ . €xtraordinary turn-round from 
the beginning of the year when economists 
Were, forecasting a slump of two to three 
years, duration. In fact, the increase in the 
8foss national product, which was 5.3 per 
cent in 1958 became 10.7 per cent in 1959; 
€xports rose to record levels in several 
months; and foreign exchange reserves also 
tose. Only two industries failed to share in 
this burst of activity. Shipping was dis- 
tessed owing to lack of orders and the 


coal mines were depressed because of 
large stocks of unsold and apparently 
unsaleable coal. 


One of the features of the present boom 
is the high level of imports and it is hard 
to see how this can ever be cut down. By 
value, mineral fuels account for 15 per 
cent and metal ores and scrap for 12 per 
cent of total imports. 


Iron and Steel 


The past year was a remarkable one for 
the industry. Ingot steel output rose by 
37 per cent in 1959 to 16,600,000 tonnes 
and is expected to go up still further by 
18 per cent to 19,700,000 tonnes in 1960. 
Japan has already become the world’s 
fifth producer of steel. To sustain all this 
activity, imports of scrap rose to 3,800,000 
tonnes—three times the amount of 1958; 
coking coal imports by 26 per cent to 
4,000,000 tonnes; and iron ore imports by 
34 per cent to 10,200,000 tonnes. In spite of 
all this increase in output, Japanese steel 
exports declined, so strong was the domestic 
demand. 


The upshot was that Japan spent 1959 
scouring the world for fresh sources of 
iron ore for the future. Currently, Malaya 
is the biggest supplier followed by Goa, 
Philippines, Canada, U.S.A., Brazil and 
Africa. It is to Africa, at present a minor 
supplier, that Japan is now _ looking. 
Kinoshita Shoten is considering plans to 
exploit resources in Guinea. Mitsui Bussan 
was reported to have gone in with Bethle- 
hem Steel Corporation on the development 
of the Numba mine in Liberia. Kobe Steel 
Works has decided to study possibilities 
in the Central African Federation. From 
India, too, Japan is anxious to obtain 
more ore. Imports from there have been 
running at around 1,700,000 tonnes a 
year; but from 1964 Japan has said she 
will need another 2,000,000 tonnes extra. 
All this of course means that the Japanese 
steel-making industry will invest heavily 
in the next few years and about 600,000 
to 700,000 million yen will be spent by 
1965. 


Coal 


Throughout the year there were sporadic 
strikes in the coal mining industry. They 
were occasioned mostly by the existence 
of stocks of about 13,000,000 tonnes (when 
the annual output was no more than 
50,000,000 tonnes) and by the coal owners’ 
méasures to deal with them. In fact, the 
owners had to call on the government to 
set up a fund to buy up the older mines, 
to provide loans to modernize mines, to 
impose restrictions on the use of heavy oil 
and to raise the tariffs on petroleum pro- 
ducts. Nevertheless, there was a persistent 
shortage of coking coal and Canada 
especially was scoured to make good the 
deficiencies. Emergency imports of around 
500,000 tonnes were being spoken of at the 
close of the year. 


Copper 


Brass and copper fabricating interests 
had a wonderful year in 1959 but all the 
old weaknesses of the industry again 
showed up. So strong was the demand that 
all plant had to be pushed into service and 
with world copper prices limp the Japanese 
and world prices tended once more to get 
out of line. Earlier in the year the govern- 
ment tried to apply a stabilization price of 
Y180,000 to Y340,000 per tonne ex- 
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refinery. The idea was to try and keep 
prices within these limits by regulating 
imports. The cable and wire manufacturing 
industries, however, tended to think that 
this was not good enough and that if the 
domestic industry could not produce the 
goods, more imports of electrolytic should 
be allowed in, and that this would help 
to raise their exports. 


Toward the end of the year Japanese 
copper interests sent a team of investigators 
to Africa to survey copper mining and to 
test out the possibility of investing in 
mines. 


Japanese interests also set up the Nitto 
Mining Company with capital resources of 
Y100,000,000 to develop copper re- 
sources at Chacarilla mine in Bolivia. 


Light Metals 


Production and deliveries of primary 
aluminium reached all time record figures 
in 1959 and the output rose to just over 
100,000 tonnes. Neverthless demand re- 
mained in excess of supply almost through- 
out the period. Japanese producers making 
for the export markets were allowed to 
use primary aluminium imported in bond. 


Various trips were made to south-east 
Asia to safeguard bauxite and other 
supplies, but there was considerable 
anxiety about the transfer to the Indonesian 
government of the Dutch-run export firm 
which had handled bauxite supplies from 
Bintan. A delegation was sent to Indonesia 
to try to ensure that there would be no 
interruption of supplies. At the end of the 
year it was agreed that primary aluminium 
would have to be imported throughout 
1960 to meet domestic demand but that 
thereafter imports should not be necessary. 


During the first six months of 1959, 
Japan produced 1,173 tonnes of titanium 
sponge and 1,665 tonnes of titanium slag. 
Exports of titanium sponge during this 
period totalled 880 tonnes. 


Output of primary magnesium in 1959 is 
reported to have risen to 1,720 s.tons, an 
increase of 55 per cent over the previous 
year. Virtually the entire production is 
domestically consumed. 


Other Minerals 


U.S. contracts for the imports of zircon- 
ium sponge from Japan were not renewed 
and the Toyo zirconium plant was conse- 
quently operating at only one-third 
capacity. 


The past year was a good one for 
manganese production, although shortages 
of electric power in the spring hampered 
output for some months. The U.S.S.R. 
came into increasing prominence as a 
supplier of ore, especially low phosphorus 
ore. Additional business came to Japan 
because India was unable to fulfil single- 
handed a contract to supply ferro-mangan- 
ese to the Commodity Credit Corporation 
against barter of wheat. The Japanese 
industry was therefore able to process 
Indian ore and deliver it to the U.S.A. 


In atomic energy the principal develop- 
ment was the signing of a contract with a 
British group for the supply of a Calder 
Hall reactor. But there was the discovery 
late in the year that a promising deposit of 
uranium existed north of Tazawa Lake in 
Akita prefecture. Other uranium discover- 
ies made earlier but not released at the 
time were at Asahi in Yamagta prefecture 
and at Nakajo in Niigata prefecture. 
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Oil 


Oil was struck by Oil Resources Develop- 
ment Company drilling off the coast of 
Akita prefecture. Apart from domestic 
exploration it was also being sought 
abroad; e.g., in an offshore concession 
between Saudi Arabia and Kuwait, where 
the first well drilled by the company 
caught fire. 


An agreement was also reached with 
Indonesia to exploit oil in North Sumatra. 
The contract was for 10 years. Japan had 
to supply Y18,800,000,000 and technical 
advisers; in return Japan will get 40 per 
cent of all oil over an agreed target at no 


CHINA By Commander 


ESPITE an apparent set-back 

early in the year, which proved 

to have been the product of faulty 

statistics, the momentum of ex- 
pansion in 1958 was maintained during 
1959 and will continue on into the present 
year. 


The 1959 output targets for the key 
products coal and steel, cut down, on 
second thoughts, from 380,000,000 and 
18,000,000 tonnes, respectively, to 
335,000,000 and 12,000,000 tonnes were 
comfortably exceeded, the actual figures, 
of 347,800,000 and 13,350,000 tonnes, 
representing increases of 29 and 67 per 
cent, respectively, on those for 1958. 
The target figures for the current year are 
450,000,000 and 18,400,000 tonnes, 
representing increases of 22 and 38 per 
cent, respectively. Similar advances seem 
likely to have been achieved and to be 
in prospect, moreover, in the output of 
iron and non-ferrous metal ores and non- 
metallic minerals and of petroleum, 
though the figures for these have not all 
been published. 


Exploration 


Geological work has continued on a 
major scale, with the result that reserves 
of coal and iron ore, estimated at 
80,000,000,000 and 8,000,000,000 tonnes, 
respectively, were verified in the course of 
last year. The former include rich coal- 
fields in the area south of the Yangtse 
River, hitherto believed to be without 
coal, and new deposits in the coal-rich 
Provinces of the north and north-east. 
Together with the latter, they provide the 
requisite basis for at least a dozen more 
iron and steel plants with annual capaci- 
ties of from 1,000,000 to 10,000,000 
tonnes. Further deposits of petroleum 
have also been located, as well as over a 
hundred deposits of 88 different minerals, 
including tungsten, molybdenum, tin, zinc, 
copper, lead, mercury and various radio- 
active minerals and rare elements. 


Coal 


The expansion in coal output was 
achieved partly by the opening up of new 
pits and opencast workings and partly by 
mcreased mechanization and the develop- 
ment of modern mining techniques; not- 
ably hydraulic mining, which is now widely 
adopted. The need for the latter has been 
made more urgent, strangely enough, by 
growing shortage of man-power, due to 
the enormous amount of development 
Work going on all over China, and has 
creased the average output per working 
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cost. Indonesia is to supply the manage- 
ment. 


Teikoku Oil Company began investi- 
gations of possibilities of co-operating with 
Polaris Mining Company in the survey of 
possible oilfields in Alaska. 


Maruzen Oil Company made an agree- 
ment with Union Oil to set up a company 
to look for, exploit and retail oil in Malaya, 
Siam and other parts of South-East Asia. 


At the refining end of the industry, a 
subsidiary of General Bussan, which is 
affiliated with Standard Vacuum, began 
the building of a refinery at Kawasaki. 


Edgar P. Young, R.N. (Rtd.) 


face by 10.6 per cent, to 6,850 tonnes a 
month. The number of new shafts sunk 
during the year was over 180, representing 
an increase of capacity of 35 per cent on 
that of 1958, about one-third of these 
being in the southern provinces. 


Analysis of the figures shows that about 
60 per cent of the output—and probably 
an even higher percentage of last year’s 
increase—is accounted for by the larger 
mines, which now number 55 with an 
annual capacity exceeding 1,000,000 
tonnes, including 15 exceeding 5,000,000 
tonnes and seven exceeding 10,000,000 
tonnes. The remaining 40 per cent is 
accounted for by innumerable small col- 
lieries, usually run by the local (county) 
authority, or by a commune, many of 
which were opened up only in 1953. In 
these also, output has been improved by 
the introduction of partial mechanization 
—usually with plant and machinery im- 
provized on the spot—and by improved 
organization of labour which makes it 
possible to work them all the year round. 


Coal preparation and coking facilities 
have been increased in like measure, to 
meet the growing demands of the fast- 
expanding metallurgical industry. During 
the year modern coal-dressing plants 
with annual capacities of ‘2,000,000 and 
1,500,000 tonnes, respectively, were com- 
pleted at Matow, in the province of 
Hopei, and Hokang, in the province of 
Heilungkiang. These, together with two 
other large plants, of slightly smaller 
capacity, and 33 smaller plants of a more 
primitive character represent aggregate 
new capacity of the order of 70,000,000 
tonnes, which is more than five times the 
total increase during the previous nine 
years. Coking capacity has been ex- 
panded, and output increased by over 50 
per cent, by the construction of several 
large coking batteries, each with an 
annual capacity of 450,000 tonnes or 
more at the major iron and steel centres of 
Anshan, Wuhan and Paotow, as well as 
nearly a thousand smaller ones, sometimes 
of a primitive character, with an aggre- 
gate output of some 13,000,000 tonnes. 


Iron and Steel 


The increase in steel production has 
been even more spectacular than that of 
coal, the year’s output, of 13,350,000 
tonnes being far in excess of the target 
figure for the end of the current Second 
Five-Year Plan, i.e., for 1962, and no 
less than 67 per cent above that of 1958. 
In pig iron the rate of increase was even 
higher, the year’s output of 20,500,000 
tonnes representing an advance of 115 
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per cent. Considerably increased output 
at Anshan, in Manchuria, which in 1958 
became one of the ten largest iron and 
steel complexes in the world, was supple- 
mented last year by output from new 
plants of comparable magnitude which 
are still in process of completion at 
Wuhan, in Central China, and Paotow, 
in Inner Mongolia. Resources for the 
creation of yet another large complex in 
this category have been located at 
Panchihua, in Szechwan. 


The small and medium-sized plants 
which were completed and brought into 
operation during the year are too numer- 
ous to detail. Widely distributed all over 
China, they were responsible for about a 
third of last year’s steel production and 
half the pig iron output. Finally, there are 
the innumerable local enterprises where 
iron and steel, and sometimes even rolled 
steel products, are produced by the 
Chinese “traditional” methods. Their out- 
put in aggregate is by no means insignifi- 
cant, and it is often, on account of trans- 
portation difficulties, of considerable im- 
portance. 


Iron Ore and Manganese 


With the opening up, during the year. 
of many small iron mines—their number 
has risen from 20 to over 300—the former 
uneven distribution of iron ore supplies 
has been substantially remedied and the 
aggregate output has been roughly 
doubled. A similar effect has been pro- 
duced by an increase in the number of 
manganese ore mines from four to 20. 
The major centres of production remain, 
however, at Tayeh, in Central China, and 
Paiyunobo, in Inner Mongolia, which 
supply the great complexes of Wuhan and 
Paotow, respectively, and, of course, at 
Anshan. 


At Chahuamiao, in Hunan, a new fully 
mechanized mine has been opened up, 
which produced 400,000 tonnes of iron 
ore last year and will soon be producing 
at a rate of 600,000 tonnes annually. 
Geological prospecting has confirmed the 
existence of large and medium-sized 
deposits (i.e., of over 100,000,000 tonnes) 
in 20 out of the 27 provinces and autono- 
mous regions of the Republic, some of 
which, such as those at Lushan, in 
Honan, are being exploited provisionally 
by “traditional” methods, to supply a 
small local iron works of modern design, 
which is producing 100 tonnes of pig iron 
daily. 


Non-ferrous Metals 


Though precise details and statistics for 
non-ferrous metal mining have not been 
published, it may be deduced from 
numerous reports that progress in this 
field has also been considerable during 
1959. 


The old tin workings in Yunnan, 
formerly notorious for backwardness and 
inefficiency, are reported to have been 
extensively modernized, and may there- 
fore be presumed to have produced far 
more than the 22,000 tonnes which they 
produced prior to 1957. New tin de- 
posits are reported to have been located 
in that province in the vicinity of Kokiu, 
and these are estimated to be extremely 
large. 


In the same province, at Tungchuan, a 
large copper mine has been opened up, 
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Oil 

Oil was struck by Oil Resources Develop- 
ment Company drilling off the coast of 
Akita prefecture. Apart from domestic 
exploration it was also being sought 
abroad; ¢.g., in an offshore concession 
between Saudi Arabia and Kuwait, where 
the first well drilled by the company 
caught fire. 


An agreement was also reached with 
Indonesia to exploit oil in North Sumatra. 
The contract was for 10 years. Japan had 
to supply Y18,800,000,000 and technical 
advisers; in return Japan will get 40 per 
cent of all oil over an agreed target at no 
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ESPITE an apparent set-back 

early in the year, which proved 

to have been the product of faulty 

statistics, the momentum of ex- 
pansion in 1958 was maintained during 
1959 and will continue on into the present 
year. 


The 1959 output targets for the key 
products coal and steel, cut down, on 
second thoughts, from 380,000,000 and 
18,000,000 tonnes, respectively, to 
335,000,000 and 12,000,000 tonnes were 
comfortably exceeded, the actual figures, 
of 347,800,000 and 13,350,000 tonnes, 
representing increases of 29 and 67 per 
cent, respectively, on those for 1958. 
The target figures for the current year are 
450,000,000 and 18,400,000 tonnes, 
representing increases of 22 and 38 per 
cent, respectively. Similar advances seem 
likely to have been achieved and to be 
in prospect, moreover, in the output of 
iron and non-ferrous metal ores and non- 
metallic minerals and of petroleum, 
though the figures for these have not all 
been published. 


Exploration 


Geological work has continued on a 
major scale, with the result that reserves 
of coal and iron ore, estimated at 
80,000,000,000 and 8,000,000,000 tonnes, 
respectively, were verified in the course of 
last year. The former include rich coal- 
fields in the area south of the Yangtse 
River, hitherto believed to be without 
coal, and new deposits in the coal-rich 
provinces of the north and north-east. 
Together with the latter, they provide the 
requisite basis for at least a dozen more 
iron and steel plants with annual capaci- 
tes of from 1,000,000 to 10,000,000 
tonnes. Further deposits of petroleum 
have also been located, as well as over a 
hundred deposits of 88 different minerals, 
including tungsten, molybdenum, tin, zinc, 
Copper, lead, mercury and various radio- 
active minerals and rare elements. 


Coal 


The expansion in coal output was 
achieved partly by the opening up of new 
pits and opencast workings and partly by 
mcreased mechanization and the develop- 
ment of modern mining techniques; not- 
ably hydraulic mining, which is now widely 
adopted. The need for the latter has been 
made more urgent, strangely enough, by 
towing shortage of man-power, due to 
tte enormous amount of development 
Work going on all over China, and has 
Mcreased the average output per working 
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cost. Indonesia is to supply the manage- 
ment. 


Teikoku Oil Company began investi- 
gations of possibilities of co-operating with 
Polaris Mining Company in the survey of 
possible oilfields in Alaska. 


Maruzen Oil Company made an agree- 
ment with Union Oil to set up a company 
to look for, exploit and retail oil in Malaya, 
Siam and other parts of South-East Asia. 


At the refining end of the industry, a 
subsidiary of General Bussan, which is 
affiliated with Standard Vacuum, began 
the building of a refinery at Kawasaki. 
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face by 10.6 per cent, to 6,850 tonnes a 
month. The number of new shafts sunk 
during the year was over 180, representing 
an increase of capacity of 35 per cent on 
that of 1958, about one-third of these 
being in the southern provinces. 


Analysis of the figures shows that about 
60 per cent of the output—and probably 
an even higher percentage of last year’s 
increase—is accounted for by the larger 
mines, which now number 55 with an 
annual capacity exceeding 1,000,000 
tonnes, including 15 exceeding 5,000,000 
tonnes and seven exceeding 10,000,000 
tonnes. The remaining 40 per cent is 
accounted for by innumerable small col- 
lieries, usually run by the local (county) 
authority, or by a commune, many of 
which were opened up only in 1953. In 
these also, output has been improved by 
the introduction of partial mechanization 
—usually with plant and machinery im- 
provized on the spot—and by improved 
organization of labour which makes it 
possible to work them all the year round. 


Coal preparation and coking facilities 
have been increased in like measure, to 
meet the growing demands of the fast- 
expanding metallurgical industry. During 
the year modern coal-dressing plants 
with annual capacities of 2,000,000 and 
1,500,000 tonnes, respectively, were com- 
pleted at Matow, in the province of 
Hopei, and Hokang, in the province of 
Heilungkiang. These, together with two 
other large plants, of slightly smaller 
capacity, and 33 smaller plants of a more 
primitive character represent aggregate 
new capacity of the order of 70,000,000 
tonnes, which is more than five times the 
total increase during the previous nine 
years. Coking capacity has been ex- 
panded, and output increased by over 50 
per cent, by the construction of several 
large coking batteries, each with an 
annual capacity of 450,000 tonnes or 
more at the major iron and steel centres of 
Anshan, Wuhan and Paotow, as well as 
nearly a thousand smaller ones, sometimes 
of a primitive character, with an aggre- 
gate output of some 13,000,000 tonnes. 


Iron and Steel 


The increase in steel production has 
been even more spectacular than that of 
coal, the year’s output, of 13,350,000 
tonnes being far in excess of the target 
figure for the end of the current Second 
Five-Year Plan, i.e., for 1962, and no 
less than 67 per cent above that of 1958. 
In pig iron the rate of increase was even 
higher, the year’s output of 20,500,000 
tonnes representing an advance of 115 


237 


Far East 


per cent. Considerably increased output 
at Anshan, in Manchuria, which in 1958 
became one of the ten largest iron and 
steel complexes in the world, was supple- 
mented last year by output from new 
plants of comparable magnitude which 
are still in process of completion at 
Wuhan, in Central China, and Paotow, 
in Inner Mongolia. Resources for the 
creation of yet another large complex in 
this category have been located at 
Panchihua, in Szechwan. 


The small and medium-sized plants 
which were completed and brought into 
operation during the year are too numer- 
ous to detail. Widely distributed all over 
China, they were responsible for about a 
third of last year’s steel production and 
half the pig iron output. Finally, there are 
the innumerable local enterprises where 
iron and steel, and sometimes even rolled 
steel products, are produced by the 
Chinese “traditional” methods. Their out- 
put in aggregate is by no means insignifi- 
cant, and it is often, on account of trans- 
portation difficulties, of considerable im- 
portance. 


Iron Ore and Manganese 


With the opening up, during the year. 
of many small iron mines—their number 
has risen from 20 to over 300—the former 
uneven distribution of iron ore supplies 
has been substantially remedied and the 
aggregate output has been roughly 
doubled. A similar effect has been pro- 
duced by an increase in the number of 
manganese ore mines from four to 20. 
The major centres of production remain, 
however, at Tayeh, in Central China, and 
Paiyunobo, in Inner Mongolia, which 
supply the great complexes of Wuhan and 
Paotow, respectively, and, of course, at 
Anshan. 


At Chahuamiao, in Hunan, a new fully 
mechanized mine has been opened up, 
which produced 400,000 tonnes of iron 
ore last year and will soon be producing 
at a rate of 600,000 tonnes annually. 
Geological prospecting has confirmed the 
existence of large and medium-sized 
deposits (i.e., of over 100,000,000 tonnes) 
in 20 out of the 27 provinces and autono- 
mous regions of the Republic, some of 
which, such as those at Lushan, in 
Honan, are being exploited provisionally 
by “traditional” methods, to supply a 
small local iron works of modern design, 
which is producing 100 tonnes of pig iron 
daily. 


Non-ferrous Metals 


Though precise details and statistics for 
non-ferrous metal mining have not been 
published, it may be deduced from 
numerous reports that progress in this 
field has also been considerable during 
1959. 


The old tin workings in Yunnan, 
formerly notorious for backwardness and 
inefficiency, are reported to have been 
extensively modernized, and may there- 
fore be presumed to have produced far 
more than the 22,000 tonnes which they 
produced prior to 1957. New tin de- 
posits are reported to have been located 
in that province in the vicinity of Kokiu, 
and these are estimated to be extremely 
large. 


In the same province, at Tungchuan, a 
large copper mine has been opened up, 
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lad and zinc being obtained as by- 
products, and there have been reports 
of new production there of bauxite, 
various precious metals, including a little 
gold, sulphur and asbestos. A large 
deposit of phosphates is being worked 
near Kunming. 


Copper has now been located in 22 pro- 
vinces, in addition to the three—Hunan, 
Shantung and Kweichow—where it has 
been worked in the past. The largest of 
these deposits would seem to be in the 
province of Szechwan, where zinc, nickel, 
mercury, gold, platinum, phosphorus, 
asbestos and quartz also have been located 
and are in process of exploitation. 


Bauxite has been discovered in Shansi, 
Hopei, Hunan and Szechwan, as well as 
in Yunnan, but the most interesting de- 
posits would seem to be those on the 
Ordos Grasslands, in Inner Mongolia. The 
total production of aluminium ingot 
reached a figure of 70,400 tonnes last 
year, and is expected to be between 
100,006 and 120,000 tonnes in 1962. 


The Ordos Grasslands are also reported 
to be producing a good deal of mica and 
soda. The number of mica-mining enter- 
prises increased from 1 to 25 last year, 
while the reserve of soda, in some 70 
lakes, is estimated at over 20,000,000 
tonnes. 


Work started by the Bulgarians in 1957 
on the opening up of a lead and zinc 
mining enterprise at Si-din, in Kwangsi, 
was completed in February, 1960. The 
enterprise consists of two underground 
workings, and one opencast working, a 
flotation plant with a daily intake capacity 
of 400 tonnes of ore and a daily output 
of 150-200 tonnes of lead concentrate and 
80-90 tonnes of zinc concentrate. A second 
similar enterprise, also being executed by 
the Bulgarians, is now nearing completion 
in Liaoning Province north-east China 
- will handle some 1,000 tonnes of ore 
aily. 


Petroleum 


Petroleum output went up by about 
34 per cent to 3,500,000 tonnes, and is 
expected to reach 5,200,000 tonnes this 
year. Development work has been most 
intense, it would seem, at Yaerhhsia, in 
Yumen, Karamai, in Sinkiang, and 
Lenghu, in the Tsaidan Basin. At the last 
of these areas, in one oilfield alone, there 
are reported to be 100 wells with a daily 
capacity of 1,600 tonnes, which produced 
last year 300,000 tonnes of crude petro- 
lum, for the refining of which a refinery 
with a similar annual capacity has been 
completed. 


In the course of 1959, 32 new deposits 
ot oil and natural gas were located, bring- 
ing the known total up to 50. Oil pro- 
duction from shale has been developed 
at the Fushun coalfield and on the Ordos 
Grasslands, in Inner Mongolia, where a 
refinery with an annual capacity of 3.500 
‘onnes has been installed. 


For immediate purposes, the Govern- 
Ment is encouraging the development of 
‘mall and medium-sized refineries, which 
can be constructed quickly, need little 
tolled steel, and are simple to operate. 

sé are run by the local authorities 
of communes, and work on petroleum 
from small local wells, shale, coal, peat, 
‘id even such materials as pine roots 
ind birch bark. The total number of 
nese refineries must be very considerable, 
‘nce there are reported to be 5.000 in 


south-west China alone, and their aggre- 
gate annual output is of the order of 
400,000 tonnes. As a by-product, they 
produce ammonium/sulphate for use as 
fertilizer on the neighbouring farms. 


FORMOSA 


MONG the minerals worked in 
Formosa are gold, silver, copper, 
coal, asbestos, mica, talc, serpen- 
tine, limestone, clay and anthra- 

cite. Gold production, planned at 30,000 
oz. for 1960, is expected to reach 40,000 
oz. per annum when the government- 
operated Taiwan Metal Mining Corp. opens 
new mines at a cost of $NT.4,000,000. 
Cvual deposits have been estimated at 
about 150,000,000 tons. Annual produc- 
tion is at present between 3,000,000 and 
4,000,000 I.tons, but is increasing. 


Deposits of coal, placer gold, mangan- 
ese and pyrites ores have recently been 
discovered and further exploration is 
planned for oil, copper, iron, manganese, 
gold, silver and pyrites. The Ministry of 
Economic Affairs has also drafted a 
working plan for the mining industries 
for 1960, divided under the headings of 
coal mining, sulphur and pyrite mining, 
gold and copper mining and iron mining. 


The U.S. Development Loan Fund has 
approved a loan of $U.S.350,000 to the 
Taiwan Aluminium Corp. for the expan- 
sion of its plant at Kaohsiung. 


Plans are reported to be at an advanced 
stage for a 200,000 ton annual capacity, 
$U.S.40,000,000 steel works, the chief 
foreign investors being possibly Fuji Steel 
Co. of Japan and the Kaiser Steel Corp. 
of the U.S. The privately owned Tang 
Iron Works in Kaohsuing is estimated to 
have produced 70,000 tonnes of steel 
valued at $U.S.10,000,000 in 1959. 


Substantial deposits of thorium and 
zirccnium have been found, but no ex- 
ploitable deposits of uranium. It is estim- 
ated that about 9,000 tons of thorium- 
bearing monazite exist along the west 
coast 


SOUTH KOREA 


MONG the mineral resources of 

South Korea are coal, tungsten, 

copper, wolfram, monazite, nic- 

kel, manganese, iron ore, 

bismuth, molybdenum, graphite, gold and 

silver, lead, salt, chrysoberyl, columbite 

and kaolin. Nearly half South Korea’s 

export earnings in 1959 came from minerals 

valued at $U.S.9,905,000, including 2,950 

tonnes of tungsten valued at $3,690,000 

and 198,000 tonnes of iron ore worth 
$2,465,000. 


Anthracite production during the first 
half of 1959 totalled 1,771,201 tonnes. This 
was nearly 500,000 tonnes more than in the 
same period of 1958 and constituted a 
record. 


Iron ore production, at 145,700 tonnes 
for the first six months of 1959, showed an 
increase over the corresponding period of 
1958 (137,800 tonnes). Production of most 
of the other important Korean metals 
fell in 1959. 


The production of tungsten concen- 
trates in the first six months of 1959 was 
1,304 tonnes compared with 1,882 in the 
first half of 1958. Following export and 
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production difficulties, due to depressed 
world prices, the overseas sales contracts 
between the government-controlled Daihan 
Tungsten Co. and the Continental Ore 
Corporation, of New York, have been 
extended for one year and will be in force 
until January 1961. South Korea was ex- 
porting about 300 tonnes of tungsten ore 
each month (minimum 250 tonnes) but it 
has recently been agreed to increase this 
to 500 tonnes a month. The Continental 
Ore Corporation has the exclusive sales 
agency in the U.S. for S. Korean tungsten. 


A modern tungsten processing plant, 
capable of processing tungsten middlings 
into high percentage scheelite at a rate of 
5,000 tonnes a year has been completed in 
South Korea by Utah Construction Co. 
at a cost equivalent to £1,280,000. It will 
raise the percentage of tungsten content 
to 90/95 per cent from the previous 60 per 
cent. The plant is managed by the State- 
owned Korean Tungsten Co., whose 
property is,one of the largest mines in the 
world. 


It has been reported that {2 of South 
Korea’s copper mines were to be closed 
and the remaining eight or nine subjected 
to drastic production costs as their pro- 
duction rate was uneconomic at the (then) 
existing copper prices. The Changhang 
operation which has an annual capacity of 
80,000 tonnes was producing only a neglig- 
ible amount. Copper production during 
the first six months of 1959 was 2,056 
tonnes compared with 4,992 tonnes over the 
same period in 1958. Over the whole of 
1959, the fall in production was 46 per cent. 


Lead and zinc ore production fell by 
approximately one-fifth and one-third res- 
pectively in 1959 compared with 1958. 


A property located at the foot of Mt. 
Chi-ui, Cholla Namko has been proved to 
contain 1.5 to 2.0 per cent nickel and to be 
capable of producing 50 tons a day for 
10 years. 


The presence of a 3,000,000 ton deposit 
of magnetite has been confirmed at the 
Yangyang iron mine. 


Projects under consideration in South 
Korea include an_ expenditure of 
$U.S.1,000,000 on iron ore production, 
$3,000,000 on ironworks, $2,370,000 on a 
salines production scheme and $750,000 
on a scheme for the output of thorium. 


South Korea is also trying to promote 
exports to Western Europe, the commodi- 
ties on offer including tungsten ore, 
molybdenum ore, bismuth, iron ore and 
electrolytic copper. 


NORTH KOREA 


N 1958, a total of 6,880,000 tonnes 
of coal and 1,550,000 tonnes of iron 
ore are reported to have been 
mined in North Korea, these outputs 

being higher than the 1946 figures by 400 
per cent and 600 per cent respectively. 
Coal production in 1959 is believed to have 
been 9 per cent above that of 1958 and 
output is to be increased further by mech- 
anization. 


Soviet specialists are drawing up plans 
for the expansion of the Kim Chak iron 
and steel mill in Chongdin. 


Reports indicate that non-ferrous metal 
plants of unstated capacity are being 
operated and extended by the state in 
various parts of North Korea. Beryllium 
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and tungsten are being produced at several 
sites. 


Machinoimport, Pyongyang City, is now 
responsible for the import and export 
of all ferrous and non-ferrous metals and 
metallic products and machinery into and 
out of the country under the main Export 
and Import Company. 


NORTH VIETNAM 


HE Government of North Viet- 

nam has carried out a survey of 
resources north of the 17th 
parallel. 


Originally estimated by the French at 
250,000,000 tonnes, the anthracite re- 
serves of the Hongay-Cam Pha-Quang- 
Yén mines are now put at nearly 
12,500,000,000 tonnes. Production in 1959 
was about 2,000,000 tonnes compared 
with an output of 600,000 tonnes five 
years ago. A secondary technical school 
for mining has recently been opened at 
these mines. 


Iron ore deposits are located at Thai- 
nguyén, Ha-tinh, Nghé-an, Thanh-hoa, 
Yén-bai and elsewhere. They will provide 
the basis for an integrated iron and steel 
works now in constructon, with Soviet 
help, at Thai-nguyén, with an_ initial 
annual capacity of 100,000 tons of steel. 


Other metals discovered include 
manganese at Ha-tinh, chromium at 
Thanh-hoa, lead and zinc at Yén-bai, 
tin at Cao-bang and Pia-uac, wol- 
fram at Cao-bang and antimony at 
Mongeai, Hongay, That-khé, Tuyén- 
quang and Thanh-hoa. The iron ore, 
chromium, lead and zinc and tin deposits 
are each estimated at some tens of mil- 
lions of tonnes of ore. The Cao-bang 
deposits also contain some silver and 
cobalt, while mercury has been found 
at Ha-giang, aluminium at Lang-son and 
gold at Hoa-binh, Bac-can, BOng-mieu and 
Kim-son. Annual output from the Cao- 
bang tin mine is over 2,000 tons. 


Apatite is being exploited and at 
present exported, but later will be used 
for superphosphate production at a 
second industrial centre under construc- 
tion at Viet-tri. Two new phosphate 
plants with an aggregate annual output of 
13,000 tons have been completed respec- 
tively near the phosphate mines at Vinh 
Tinh and Ham kong. Other non-metallic 
minerals include asbestos, mica, chalk, 
marble and white sand. Some 20,000 
tonnes of guano is to be mined from the 
Paracel Islands for export to Singapore. 


An increase of 47.62 per cent in the 
aggregate output of mining enterprises in 
North Vietnam was reported for the first 
nine months of 1959. 


SOUTH VIETNAM 


N South Vietnam, a new organization 

named the Régie Nationale des Mines 

de Nong Son has been created to 

administer the Nong Son coal mines 
and will eventually extend its respons- 
ibilities to embrace the exploitation of all 
Minerals in South Vietnam. It has 
authority, however, to grant concessions 
'0 private or mixed companies. Recent 
survey reports put the Nong Son reserves 
at Over 3,000,000 tons of coal. 


U.S. aid is to provide for geological 
surveys of limestone deposits in the Ha 
Tien district for cement making. 


Exports of white sand have been re- 
sumed by South Vietnam, whose export 
potential is estimated at 150,000 tons 
a year. 


During 1959 South Vietnam decided to 
leave the franc zone and is now virtually 
within the dollar area. 


LAOS 


APID expansion of the country’s 
mining industry is reported from 
Laos, though some sections are 


said to be still badly in need of 
capital. 


Tin is the most important single com- 
modity produced by Laos and is the 
country’s main export and source of 
national revenue. In 1958, the latest year 
for which figures have been issued, pro- 
duction reached 558 tonnes. Current daily 


Far East 


output of tin is placed at 14 tonnes, but 
exploitation is expected to be intensified 
as part of the country’s industrialization 
scheme, which is to receive financial back- 
ing from the U.S., France and Japan. 
The Laotian tin deposits are centred on 
Phon-Tiou and promising new deposits 
have been found near the present work- 
ings at Savannakhet, which, it is reported, 
could increase the present output as much 
as tenfold. 


Considerable deposits of anthracite 
have recently been discovered by a French 
mining commission 15 miles north of 
Saravane. 


Further mineral exploration is to be 
carried out under a concession agreement 
with the Laotian Government by the 
French concern, Société d’Etudes et 
d’Exploitation Miniére en Indochine and 
lead, copper and gold in the Tchepone- 
Saravane-Vientiane areas are regarded as 
offering encouraging prospects. 


A French oil company has purchased 
boring rights in the Vientiane and Savan- 
nakhet areas 


THAILAND By Our Own Correspondent 


ITH the exception of tin and 
lead, all the principal mineral 
outputs in Thailand were below 


1958 figures. The mining 
industry continued to press for inclusion 
in the schedule of industries which can 
qualify for promotional privileges, but 
with little success. The Government has, 
however, shown an endeavour to bring 
up to date its mining laws..The draft of 
a new Mining Act was, towards the end 
of 1959, made available to the industry, 
from which comments and suggestions 
have been invited for consideration prior 
to the Bill being presented to the 
National Assembly. The draft has, gener- 
ally, been favourably received by the 
miners. 


The Department of Mines in Bangkok 
convened a convention in December, 
mainly concerned with ways and means 
of reclamation and rehabilitation of 
exhausted mining lands to render them 
suitable for agricultural development. 


An airborne survey over areas of 
North-East, Central and East Thailand, 
conducted by Aero-Service Co., under 
contract granted by the Department of 
Mines, and financed with USOM funds, 
was completed in April. The flight survey 
covered a total distance of 12,638 linear 
kilometres. 


Surveys are being undertaken by the 
Department, with the assistance of a 
rench geologist. with the main object of 
discovering worthwhile copper ore 
deposits. 


Tin 

Thailand’s tin mining industry increased 
its output of concentrates to 13,239 l.tons, 
compared with 10,733 Ltons in 1958; in 
consequence of the larger permissible 
export amounts authorized by the Inter- 
national Tin Council augmented by an 
upward revision in Thailand’s percentage 
of the total permissible export amounts 
as from July 1, of from 8.35 per cent to 
8.80 per cent. The effect was that in 1959 
Thailand received a total allotment of 
exports of the equivalent of 8,430.5 l.tons 
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of tin metal, against 7,266 tons in the 
previous year. Exports of tin concentrates 
totalled 11,207 tons, compared with 8,961 
tons in 1958. The 1959 figure includes 
2,536 tons of concentrates shipped to the 
Wah Chang Corporation for smelting at 
Texas, on account of a barter transaction 
against U.S. produced tobacco, under 
permission given by the International Tin 
Council for export of 2,250 tons of tin 
metal to the U.S. Commodity Credit 
Corp. for stockpiling. Thailand has no 
domestic smelter and the bulk of the 
concentrates continued to go to Malayan 
smelters. The average assay value of 
exported concentrates was around 73 per 
cent Sn. 


Many of the miners abstained from 
participation in the barter shipments, as 
they considered that the price at which 
these transactions were effected was too 
low. 


Gravel pump mine operators are dis- 
playing a good deal of interest in the new 
method of recovery, involving a sieve- 
bend grizzly, hydrocyclone and _ jigs, 
evolved by the Research Division of the 
Federation of Malaya Department of 
Mines, introduced into Thailand on a 
gravel pump mine at Nasan, Surat-thani. 
The new method is claimed to be far more 
efficient in recovery of “fines” than the 
traditional palong. 


Other Minerals 


Wolfram production continued to 
decline. The price improvement at the 
time of the Laos-North Vietnam incidents 
was not maintained, and many mines 





PRINCIPAL MINERAL PRODUCTION 
1958 1959 
Tin concentrates l.tons 10,733 
Wolfram concs. ... l.tons 598 
Antimony l.tons —_— 
Lead 2,340 
Manganese 880 
Iron ore 14,750 


tonnes 5,200 
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What do you 
expect 


from your bank? 


Security for your money, of 
course... the ability to make 
payments by cheque. . . advice 
when you need it... yes. But 
when you bank with the 
Westminster you become 
entitled to many more services 
than these. Did you know, for 
example, that the Westminster 
can make your money available 
to you almost anywhere in the 
world; that it will pay - 
regularly-recurring items for 
you automatically ; that it can 
obtain for its customers expert 
advice in matters of investment 
and foreign trade; that it will 


act as your Executor or Trustee. 





Your account at the 


Westminster Bank is the key 


You cant select to all these services—and that 
drill holes with d pin— is a convincing reason why... 
it's too expensive! 


You should bank with the 
To cut your drilling costs you need 


modern geophysical methods and equipment... | W E S i M I N S T E R 


of the kind used by Geoprosco. 
We'll be glad to help you... at any time... anywhere. 
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remain closed. They are unable to operate 
economically at current market prices. 
Production in 1959 totalled only 456 
tons, against 598 tons in 1958. 


Antimony production has been sporadic 
in recent years. In the year being 
reviewed, 19 l.tons was produced against 
none in 1958. 


After a sharp fall in lead output in 
1958, when 2,340 tonnes was mined 
against 7,142 tonnes in 1957, there was a 
small recovery to 3,300 tonnes in 1959. 
In an attempt to upgrade the lead ore, 
the Department of Mines, early in the 
year, instituted a project to give technical 
assistance with the co-operation of a 
Japanese concern, Marubenilida Co. Ltd. 


Despite the financial assistance rendered 
by Ray-O-Vac, the 1958 increase in 
production of manganese ore fell from 
880 tonnes to 410 tonnes, The establish- 
ment of more dry-cell battery manu- 
facturing plants, to cater for local 
demand, is expected to encourage an 
increase in output in 1960. The Govern- 
ment is considering a plan to improve 
transport facilities in the area of the main 
deposits in the Loei district of N.E. 
Thailand. 


Surveys carried out by several groups 
have failed to locate deposits of iron ore 
of sufficient tonnage of high grade 
material to justify the setting up of an 
economical smelter. The survey of the 
medium grade deposits in the Kanchana- 
buri area, conducted in 1958 by Krupps’ 
experts, reported that quantities were 
insufficient for a plant of higher capacity 
than 400 tons. Further surveys by 
Japanese interests are being made in the 
north-east, where high-grade ores are 
known to exist in the Loei area. This area 
is at present badly served by communi- 
cations and is distant from Bangkok. 


The Siam Cement Company’s sub- 
sidiary smelter at Saraburi in Central 
Thailand continued its small scale smelt- 
ing activities and production of reinforcing 
bars, wire, nails and castings. 


MALAYA By Our 


HE political pattern in the Federa- 

tion of Malaya for the next few 

years was set by the return to 

: power in mid-year of the moderate 
Alliance Party, when the first elections for 


a fully elected House of Representatives . 


gave them a sweeping majority. The new 
Government was quick to declare that its 
Policy would be to continue to do every- 

ing possible to assist the development 
of the mining industry, and to increase the 
competitiveness of the country’s tin mining 
industry. 


The confidence engendered by such 
declarations of policy was minimized, how- 
ever, when the Minister of Finance intro- 
duced a budget in November which included 

€ imposition of heavy import duties on 
all types of fuel oil, an impost which hit 

mining industry, the country’s largest 
Consumer of power, particularly hard. 
Although the Minister has since the end 
of 1959 yielded to representations and 
reduced the rate of the duty on diesel oils, 
and on the heavy fuel oil supplied to certain 
industrial concerns, the oil-fired steam tin 

dges have received no such remission 
and continue to bear the full duty of 


Mine production of iron ore fell from 
14,750 tonnes in 1958 to 6,074 in 1959. 


Production of gypsum is confined to 
one mine, near Pichit in Central Thailand. 
Although there are good reserves of high 
quality gypsum, efforts to find an export 
market have met with no_ success. 
Production is, in consequence, small. 
There is only a limited local demand. 
Output in 1959 was 3,500 tonnes, com- 
pared with 5,200 tonnes in the previous 
year. The proposal to establish a sulphuric 
acid and fertilizer plant appears to be in 
abeyance. 


Deposits of around 9,000 tons of soap- 
stone at Nakom Nayok are still awaiting 
a development scheme. 


Development of lignite deposits near 
Maemoh, in North Thailand, continued 
throughout the year and production is 
reported to be steadily increasing. 
Reserves are estimated at about 30,000,000 
tons with a calorific value of 5,000 to 
7,000 BTU. Consideration is being given 
to the introduction of bucket wheel 
excavators in these open cast mines. 


Plans are being examined for the 
exploitation of other lignite deposits at 
Krabi, in South-West Thailand. Here, 
reserves are estimated at around 
20,000,000 tons, but poor communications 
have hitherto prevented development. The 
new plans, for which the financial prob- 
lems have still to be solved, are based on 
obtaining a German or Japanese firm to 
build a power station at Krabi, using the 
lignite as fuel. 


Production at the Farng oil field in 
North Thailand has not approached 
expectations. In the hope of stepping up 
production the Government invited offers 
from foreign companies to take over the 
drilling. Several firms have proposed 
surveys in other parts of the country but 
the Government has been unable to agree 
terms. Meanwhile, Japanese technicians 
operating on a joint venture with a local 
firm have been working on test drilling 
oil-shale deposits in West Thailand. 


Own Correspondent 


$M48.00 a ton. The consequential increase 
in power costs will make it difficult for the 
working of lower grades of ground to be 
continued on an economic basis. 


The tin mining industry is facing a decline 
in view of the continued reluctance on the 
part of State Governments to make avail- 
able more mining land to replace deposits 
rapidly becoming exhausted. On the other 
hand, iron mining has established a new 
production record and appears likely to 
show a still further substantial increase 
in 1960. 


Far East 
Tin 


Tin mining activity was again dominated 
by the Permissible Export Amounts allo- 
cated to the country by the International 
Tin Council, which together with actual 
exports are showr hereunder: 


From the commencement of restriction 
on tin exports to the end of 1959, actual 
exports were 32.87 tons within the per- 
mitted total. 


Export duty on tin during the year 1959 
totalled $M35,542,420 as compared with 
$M29,633,125 in 1958. 





PRODUCTION OF 
TIN-IN-CONCENTRATES 
BY METHODS OF MINING 


1958 1959 

l.tons l.tons 
Dredging A 19,891 18,860 
Gravel Pumping . 14,019 13,903 
Hydraulicing .. .. 723 763 
CS ae 926 
Underground : 1,692 
Other Mines .. .. 358 
Retreatment .. .. — 244 
Dulang Washing... 849 632 


38,458 37,525 


891 
1,809 
423 





Total 








Mine production totalled 833,310 piculs 
of tin concentrates containing 37,525 
l.tons of tin metal, against 859,178 piculs 
of concentrates with a tin content of 
38,458 tons in the previous year. European 
mines produced 60.35 per cent of the total, 
Asian owned and managed mines contri- 
buted 37.32 per cent. Re-treatment of 
amang dumps produced 0.65 per cent and 
2.33 per cent was obtained by dulang 
washing (panning). Actual production by 
each method of mining is shown in the 
accompanying table. 


In December, 1959, 45 dredges were in 
active production against 34 in December, 
1958, and 42 dredges were not in operation. 
There were 392 gravel pump mines working, 
an increase over the year of 59. There were 
also 9 hydraulic mines (9), 20 underground 
(19) and 17 other mines (21) operating. 
No open cast mine operated in December 
although two were working in four months 
of the year and one worked through to 
November. 


An increasing number of gravel pump 
mines are going over to hydrocyclone jig 
treatment with consequential considerably 
improved recoveries compared with the 
traditional palong (sluice) installations. 
This method has also proved successful 
in re-treatment of tailings. 


Stocks of tin concentrates on mines at 
the end of 1959 totalled 168,526 piculs, 





Control Period 


Ist January to 31st March 
Isy April to 30th June. 

Ist July to 30th September 
lst October to 31st December 





Total 1959 
15th December, 1957, to 31st December, 1958 


Actual 
Exports 
(l.tons) 
7,458.50 


Permissible 
Export Amounts 


(l.tons) 


11,421.16 
36,863.46 


36,887.5 
34,866.17 


34,875 
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Annual Review. May. 1960 


Ee. 
Handle it 
Mechanically 


wires 
NIAGARA 


A Niagara 
Vibratory Screen 
operating under 
water sprays. 


A Niagara 
portable plant 


A complete 
stationary plant 
by Niagara 


Mining, Quarrying | 
or dredging 


Niagara Equipment 
can serve you 


Enquiry Niagara Vibratory Screens with a fully 
costs nothing 
and can 


save sizes — single to four deck types. 


you a lot. Suitable for wet or dry operation—special 


machines for slurry. 


Niagara Plant incorporating Apron Feeders, 
Conveyors, Washers, Dewaterers, Dryers, 


Storage Bins, Picking Belts, etc., 
will SOLVE your handling problems. 


erties NIAGARA 
(fines) Screens (Gt. Britain) Ltd. 


STRAYSFIELD ROAD, 
CLAY HILL, ENFIELD, Middx. 





balanced action are available in fifty different 


British Banking 
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These are the territories served by 

THE CHARTERED BANK and its wholly-owned 
subsidiary, The Eastern Bank Limited, through a 
system of one hundred branches extending to most 
centres of commercial importance in the Middle East, 
South and South-East Asia and the Far East. 

Those branches provide complete and up-to-date 
banking services, sustained by expert knowledge and 
long experience of Eastern trade, finance and industry. 
An effective credit information service and skilled 
assistance and advice are available to United Kingdom 
merchants and manufacturers seeking new business 
connexions in Asian markets. 


THE 


CHARTERED BANK 


(Incorporated by Royal Charter, 1853) 
HEAD OFFICE: 38 BISHOPSGATE, LONDON, E.C.2 


Offices in the United Kingdom at Manchester and Liverpool. 
Agencies at New York and Hamburg. 


THE EASTERN BANK LIMITED 
Head Office: 2 & 3 Crosby Square, London, E.C.3. 
ASSOCIATED BANKS: 


Allahabad Bank Ltd. (Incorporated in India) 
The Irano British Bank (Incorporated in Iran) 








with ar 
of 8,750 
the equ 
metal cc 


Other 


Amor 
made a 
in 1959 
duced, 
number 
during 
the rich 
now be 
tinues t 
Malaya 
demand 
of the 1 
Prospec 
stimulat 
the ore 
indicate 
survey 
was ver 


Bauxi 
duction 
with 26 
only cu 
Telok | 
operate 


Raw 
duction 
a figure 


Coal 
on 195§ 
mine ai 
undergr 
owing t 
the Fec 
reserves 
been cx 
open c 
at the e 
shut do 


Labou: 


Labo 
Mines t 
compar 
the end 
In tin n 
were wi 
992. 


Althc 
for the 
pletely 


Smelt 


The 
Penang 
“Straits 
I-conc 
other ¢ 








Ilmenite (exports) 
China Clay 

Raw Gold 
Columbite 

Bauxite 

Monazite (exports) 


PRINCIPAL MINERAL PRODUCTS 
(In thousands) 


1957 

59.3 

152.7 
0.031 
0.019 








with an approximate tin metal content 
of 8,750 tons, an increase over the year of 
the equivalent of about 1,700 tons in 
metal content. 


Other Minerals 


Among other mining activities iron ore 
made a spectacular advance in importance 
in 1959, when 3,760,684 tons was pro- 
duced, this being an all-time record. A 
number of new iron ore mines were opened 
during the year, notably in Perak, where 
the rich hematite deposits near Ipoh are 
now being actively exploited. Japan con- 
tinues to be the only large customer for 
Malaya’s iron ore, but her increasing 
demands are expected to send the output 
of the mines up to a new record in 1960. 
Prospecting for new iron ore deposits, 
stimulated by the expanding demand for 
the ore and by the potential new areas 
indicated by the recent aeromagnetic 
survey over large tracts of the country, 
was very active at the year-end. 


Bauxite also established a new pro- 
duction record with 381,747 tons, compared 
with 262,354 tons in 1958. The country’s 
only currently active bauxite mine is at 
Telok Ramunia, in Johore, where it has 
operated since 1952. 


Raw gold also improved on 1958 pro- 
duction with an output of 26,739 troy ozs., 
a figure not exceeded since 1940. 


Coal output showed an improvement 
on 1958 at 75,634 tons. Malaya’s one coal 
mine at Batu Arang, in Selangor, ceased 
underground operations in July 1958, 
owing to the fall off in demand for coal in 
the Federation, although large unworked 
reserves remained. Since then working has 
been confined to exhausting the exposed 
open cast deposits. This was completed 
at the end of January 1960, when the mine 
shut down. 


Labour 


Labourers directly employed in the 
mines totalled 29,295 at the end of the year 
compared with 27,654 a year earlier. Of 
the end of 1959 figure, 23,778 were employed 
in tin mines, an increase of 625, and 4,373 
og working in iron mines, an increase of 


Although 1959 was another difficult year 
or the tin mining industry, it was com- 
pletely free from any labour disputes. 


Smelters 


The tin smelting works in Singapore, 
Penang and Butterworth, the producers of 
“Straits Tin”, imported 8,560 tons of tin- 
M-Concentrates from Burma, Thailand and 
other countries against 8,110 tons in 1958, 





in addition to the 36,863 tons received from 
the mines of the Federation of Malaya. 


Tin metal exported by the smelters in 
1959 totalled 44,668 tons, against 45,695 
tons in the previous year. 22,844 tons went 
to the U.S.A., compared with 19,676 tons, 
Japan, the second largest customer took 
8,576 tons, against 7,004 tons in 1958. 


INDIA 


NDER India’s 1961/66 Third Five- 

Year Plan, most of the new invest- 

ment will still be directed to the 

basic industries necessitating con- 
tinuing heavy imports of plant and 
machinery. Additional mining _ staff 
required for the Third Five-Year Plan 
has been put at 40,950, including 3,000 
mine managers, 950 surveyors, 7,000 over- 
men and 12,500 shot-firers. An agreement 
has been signed with the U.S.S.R. involv- 
ing 1,500,000,000 roubles (£135,000,000) 
to boost the Third Five-Year Plan. 


The Government of Kashmir is to form 
a State Mining Corporation to exploit its 
mineral deposits, and a separate depart- 
ment for mineral survey may be set up. 
The Madhya Pradesh Government also 
plans to set up a Mineral Development 
Corporation and may join with the central 
government in the exploitation of the 
State’s mineral resources. 


Coal 


Coal production under the Third Five- 
Year Plan has been placed at 90,000,000 
tons, an increase of 30,000,000 tons over 
that of the previous plan. It had earlier 
been placed at 110,000,000 tons. Last year 
production rose by 1,650,000 tons to 
47,000,000 tons. 


Important new discoveries of coal have 
been made in Madhya Pradesh, where 
U.S.S.R. specialists have developed a plan 
for the Korba coalfield. Of an envisaged 
output of 4,000,000 tons a year, 2,000,000 
tons is to come from the Manikpur open- 
cast mine, where reserves are estimated 
at 80,000,000 tons. A beneficiation plant 
and mining transport machinery will be 
supplied by the Russians. Two further 
mines will have an aggregate annual out- 
put of 1,500,000 tons. In one, the coal will 
be mined hydraulically. 


In Andhra Pradesh, coal drilling oper- 
ations are planned for the Godarveri 
Valley. 


With a total reserve estimated at 
188,000,000 tons, 21 seams have been 
located in the South Karanpura coalfield 
in Bihar. Lignite has been found at 
Jayankondan in South India, not far from 
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the Neiveli lignite scheme, where a 
briquetting and carbonizing section is 
planned. Full production at Neiveli of 
about 5,000,000 tons of lignite a year 
should be reached in 1961. 


Some 30,000 tons of coal a year are 
expected from the Junglegali and Kola- 
kote mines in Jammu province. The 
lignite mines at Nichahama in Kashmir 
are being mechanized, 


Iron and Steel 


Total 1959 production of iron ore is 
estimated at about 7,903,000 tonnes com- 
pared with 6,130,000 tonnes in 1958. 
Exports in 1959 were 9 per cent up at 
2,012,000 tonnes and deliveries to the 
steel plants, at 5,662,000 tonnes, were 61 
per cent higher than in 1958. 


Fuji Steel Corporation of Japan is to 
develop iron ore deposits in the Beiladila 
area of Madhya Pradesh and from these 
Japan is expected subsequently to import 
4,000,000 tons of ore a year, in addition 
to 2,000,000 tons from Orissa. 


The Mysore Government is considering 
a_ Rs.100,000,000 scheme to increase 
manganese and iron ore output from 
300,000 tons to 1,000,000 tons a year. 


Under the Third Five-Year Plan, the 
steel target is expected to be 10,000,000 
tons of ingot (or 7,500,000 tons of finished 
steel), though the private sector prefers 
an initial firm target of about 8,000,000 
tons and the planning for a possible 
further 2,000,000 tons. 


During 1959, the £105,000,000 British 
built Durgapur Steelworks was brought 
into commission by Hindustan Steel Ltd. 
At the Bhilai plant pig iron production 
reached 300,000 tons and at Rourkela the 
first of three L.D. converters in the 
melting shop was switched on. The fourth 
1,000,000 ton steel project at Bokaro may 
be entirely Indian-built, while a further 
500,000-ton plant may be built near the 
Neiveli open-cast coalfield. 


A committee is to be set up to co- 
ordinate the work of the various organiz- 
ations planning the expansion’ to 
5,200,000 tons capacity of the three steel 
works in the public sector. Tata and 
Indian Iron and Steel, in the private 
sector, are expected to expand according 
to their resources and other private 
industrialists are to be offered facilities 
to set up a network of about 12 electric 
furnaces. 


Madras State is to invite East German 
experts to advise on the manufacture of 
pig iron from ore in the Salem district. 


Steel production in India in 1960 may 
be affected by the shortage of coking coal. 


Manganese, Mica and Chromite 


Indian manganese ore production in 
1959 has been estimated as about 
1,000,000 tons, a reduction of 200,000 
tons on that of 1958, and of 600,000 tons 
on that of 1957. Many of the smaller 
mines and high cost producers have been 
closed down. Exports of ore remain on a 
quota basis. Ferro-manganese production 
capacity is increasing and is expected to 
reach 170,000 tons per year by 1961, 
providing an exportable surplus of over 
100,000 tons per year. 


A second ferro-manganese plant, the 
first to be constructed in Bombay State, 
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at Tumsar, operated by Cambata Ferro- 
manganese Private Ltd. is ultimately to 
produce 40,000 tons annually. A 30,000 
ton plant is to be set up by Khandelwal 
Ferro Alloys Ltd., near Nagpur. Tata 
already operate a 30,000 ton plant at 
Joda, Orissa. The National Metallurgical 
Laboratory at Jamshedpur claims to have 
developed a process enabling manganese 
ore with only 15 per cent manganese 
content to yield metal 100 per cent pure. 


The formation of an All-India Mica 
Exporters’ and Miners’ Association and 
the opening of a research centre have been 
suggested by an All-India Mica Con- 
vention. Exports of mica for the first six 
months of 1959 from Calcutta, Bombay 
and Madras improved to 11,473 tons 
compared with 10,813 tons for the 
corresponding period of 1958. 


Chrome ore is to be licensed freely for 
export during 1960. Production in 1959 
was estimated at 85,000 tons. 


Aluminium 


Aluminium is the only major non- 
ferrous metal in respect of which India 
has extensive known deposits. Total 
reserves of bauxite are estimated at 
250,000,000 tons, of which about 
27,000,000 tons are suitable for metal 
production. 


Hindustan Aluminium Ltd., whose 
capital is held by Kaiser Aluminium, 
Birla interests and the Indian public, is 
to establish an aluminium reduction plant 
near Rihand in Uttar Pradesh with an 
— capacity of 20,000 tons of primary 
metal. 


Indian Aluminium Co. Ltd., an asso- 
ciate of Aluminium Ltd. of Canada, is to 
carry out a _ $17,000,000 _ integrated 
expansion programme, including the 


addition of a further 11,200 tons of 
primary ingot capacity to the company’s 
new 11,200 ton Hirakud smelter. 


Based on a report by Montecatini that 
2,000,000 tons of bauxite grading between 
39 and 44 per cent was available in the 
Salem district of Madras, consideration is 
being given to the establishment of an 
aluminium industry there. 


Lead, Zinc and Copper 


Production of lead-zinc ores in India 
during 1959 was 162,000 tonnes, an 
increase of about 38 per cent over 1958. 
Recovery of lead and zinc concentrates 
was 6,488 tonnes and 9,978 tonnes 
respectively, compared with 5,341 tonnes 
and 7,391 tonnes in 1958. Lead concen- 
trates are sent to the smelter at Tundoo 
in Bihar while zinc concentrates are 
shipped to Japan, but a 14,000-ton-per- 
year smelter is now planned by the Metal 
Corp. of India to be set up near Katras 
in Dhanbad. 


The production of refined lead in 1959 
was 3,958 tons (3,387). Deposits of lead 
sulphide with a 10 per cent silver content 
have been found in the Bastar district. 


The Indian Government proposes to 
develop enough mines to make India self- 
sufficient in copper by the end of the 
Third Five Year Plan. 


Proved Indian reserves of copper are 
of the order of 3,370,000 tons. An 
intensive survey in Rajasthan, Uttar 
Pradesh, Bihar and Andhra has yielded 
encouraging results. Output for the first 
ten months of 1959 was 338,000 tonnes 
compared with 341,000 tonnes over the 
same period in 1958. Copper metal pro- 
duction in Jan./Oct., 1959, was 6,753 
tonnes compared with 6,570 tonnes in 
Jan./Oct. 1958. Detailed investigations are 
being carried out to assess deposits at 


Khetri and Daribo and a smelter may be 
erected in the Khetri area. 


A company subsidiary to the National 
Development Corp. is to be floated to 
implement a project report for the 
exploitation of copper mines in Bihar, 


The Indian Copper Corp. has beep 
licensed to set up an electrolytic copper 
refinery of 8,000 tons capacity at Ghatsila, 


Radio-Active Materials 


Established reserves of uranium are 
placed at over 30,000 tons while those of 
thorium are estimated at not less than 
about 500,000 tons. Aerial surveys for 
radio-active minerals have so far covered 
Bihar, Rajasthan and parts of Orissa, the 
largest occurrences having been found in 
Bihar, Uranium-bearing minerals also 
occur in Salem (Madras), Kurnool 
(Andhra), and Udaipur (Rajasthan). 


The Government of Madhya Pradesh is 
to leave the exploitation of radio-active 
minerals in the hands of the private 
sector. Rich deposits have been found in 
a number of districts. 


Preliminary work is to be undertaken 
for the establishment of a uranium mill in 
Bihar to treat 500 tons of ore per day 
initially with provision for éndln the 
capacity. 


Production of monazite at the Indian 
Rare Earth Co.’s plant at Alwaye may 
be increased by about 50 per cent if 
recent increases in the demand for 
thorium nitrate and rare earths chloride 
are maintained. It has been reported that 
over 200 tons of thorium nitrate are to be 
included with other minerals in a barter 
deal with the U.S. under consideration by 
the State Trading Corp. Formerly the 
export of monazite from India was 
prohibited. 
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Other Minerals 


Large deposits of borax in the Pugga 
Valley in the Ladakh district are to be 
exploited by the Kashmir Government. 


Indian production of kyanite increased 
to 24,177 tons in 1958 from 23,504 tons 
in 1957. Sillimanite production was 13,845 
tons compared with 7,417 tons. Assam 
Sillimanite Ltd. is to establish a 44,720 
ton annual capacity refractory plant in 
the Ranchi district of Bihar. 


Titanium ore has been found near 
Ketty in the Nilgiris, Madras. 


The Government of Mysore has 
sanctioned a Rs.2,000,000 scheme to tap 
high grade ores in the Nandydroog Mines 
of the Kolar Gold Fields. 


The diamond mines in Madhya Pradesh 
will shortly be nationalized. The National 
Development Corp. has already taken 
steps to work the mines in the public 
sector. Investigations carried out by 
Russian experts in collaboration with the 
Geological Survey of India and the 
Indian Bureau of Mines are reported to 
have indicated a life of 70-100 years for 
the Panna diamond mines, with an annual 
output worth approx. Rs.120,000,000. 


PAKISTAN 


N October 27, 1958, the Army 

took over the supervision of the 

Government of Pakistan, and this 

led to a change in outlook in 
many spheres of government activity, 
including the official attitude towards 
mining and mineral resources. 


One of the early decisions was that 
mining of existing resources, their further 
exploitation, and development of 
potential resources, would come under 
the control and direction of the Central 
Government. To facilitate this it was 
decided to form a Bureau of Mineral 
Resources, with an experienced Civil 
Servant in charge, under the Ministry of 
Industry. The coal mining section and the 
petroleum and mining leases section, of 
the Coal Commissioner’s office, were 
joined with the Geological Survey of 
Pakistan to form the new Bureau. Efforts 
were made to clear up work that had 
been left for years with no attention, in 
Particular, the granting of new mineral 
leases. Care was taken to introduce more 
strict regulations. 


Steps were also taken to ease the 
extremely urgent question of supply of 
quipment and spares for operating mines 
and quarries. Some relief was obtained 
by the New Government’s bonus on 
exports, but that was not enough. 
Operations of the Pakistan Industrial 
Development Corporation were not 
affected to the same extent, since their 
tngineers had seen to it that ample spares 
and equipment had been ordered ahead 
of requirements. 


Most of the mining operations, with the 
‘xception of those at the Khewra salt 
mines and those under the P.I.D.C., are 
ofa very primitive nature, and one of the 
first actions of the new regime was to 


invite the Powell Duffryn Technical 
Services Ltd., of London, to conduct a 
Short survey of the existing coal mining 
activities and make recommendations. 
' leir report was delivered in June and is 
cing studied closely. Future planning 
will, no doubt, be based on that report. 


During 1958 a team of engineers from 
Japan, and a team of engineers from 
Germany, visited the country. Reports 
received from these teams were brief, and 
gave little information beyond underlin- 
ing the necessity for exploring potential 
deposits in a methodical manner. 


As a part of the new five-year plan, the 
Bureau has prepared a programme of 
work whereby selected areas will be 
examined by geological and geophysical 
teams in conjunction with drilling, pitting, 
trenching, etc. Pakistan has not the 
necessary qualified engineers to carry out 
all this work themselves, and assistance 
has been asked for from the United 
Nations Technical Assistance Organiz- 
ation. Areas reputed to contain bauxite, 
iron ore, and coal have been included in 
this programme. The investigations are 
expected to last from two to three years. 


The Atomic Energy Commission of 
Pakistan is carrying out further searches 
for radioactive minerals independently 
of the activities of the Bureau, and early 
in 1960, a team of French geologists is 
expected to start work on new surveys 
for radioactive minerals in various parts 
of the country. 


An L.C.A. team of geologists has been 
in Pakistan for the past four years and 
has helped the Geological Survey of 
Pakistan considerably with basic training, 
providing postgraduate scholarships to 
Overseas universities, and with equip- 
ment. New buildings to accommodate the 
laboratories and offices of the Geological 
Survey are to be built in Quetta during 
1960 and 1961. The technical equipment 
for these will be supplied by I.C.A. 


The investigations carried out by 
P.I.D.C. at Kalabagh on the iron ore 
deposits there are to be continued further 
before a final decision is made in regard 
to the setting up of a steel plant to treat 
the ore. Reports of finds of high grade 
iron ore in the mountainous areas along 
the borders are made from time to time, 
but the very nature of the country 
involved will delay anything definite being 
disclosed about them. Little or no com- 
munication facilities exist in these regions. 


Emeralds have been found in Swat and 
are being developed. 


Drilling for natural gas continues to 
add large reserves to those already 
established, and the policy of the present 
government is to encourage its use more 
and more by both new industry and old 
enterprises. 


Petroleum production remained the 
same as for 1958. A new well was brought 
in in the Attock area during September, 
but final figures for its capacity have not 
yet been published. Prospecting for oil in 
likely areas is being carried out by the 
various companies. Towards the end of 
the year an agreement was drawn up 
between a consortium of oil companies 
and Government for the establishment of 
an oil refinery at Karachi. Crude oil will 
be imported for its operation. 


A decision was also made by Govern- 
ment for the establishment of a steel plant 
in the Karachi area, using imported 
materials until local ones are available. 


East Pakistan does not contain many 
minerals, since most of that province is 
covered by a deep layer of alluvium 
which makes prospecting difficult. How- 
ever, drilling for oil and gas continues. 
More gas was found during 1959. In a 
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recent borehole for oil, coal of good 
quality was found at a depth of between 
8,000 ft. and 9,000 ft., and surveys are 
now being conducted to see whether there 
is any likelihood of this coal being found 
nearer to the surface in another part of 
the country. After a preliminary geophys- 
ical survey, drilling will be necessary. 
The known peat deposits of East Pakistan 
are still being investigated by P.I.D.C. 


Outputs of the principal mineral 
products during 1959 included: chromite, 
16,023 l.tons; coal, 723,000 l.tons*; crude 
oil, 2,041,847 bbl.; gypsum, 97,200 
l.tons*; limestone, 926,600 l.tons; and 
natural gas 22,364,993,000 cu. ft. (rigures 
supplied by Bureau of Mineral 
Resources.) 

CHE. 


BURMA 


N 1957,the Burmese Government stated 

their intention of encouraging foreign 

investment by easing taxes, guarantees 

against nationalization and more free- 
dom in the transmission of profit. Such 
intentions were never put into effect and 
the coup d’etat of October, 1958, by the 
Armed Forces brought with it stringent 
regulations and a discouragement of 
foreign participation. In September, 1959, 
however, an Investment Bill which may 
have the effect of attracting foreign capi- 
tal was passed by the Chamber of Depu- 
ties. Under this bill no investment would 
be nationalized within ten years of its 
inception and allowance is made for an 
extension of the period for a further ten 
years by the President of the Union. 
Although the bill is not clearly phrased, 
government officials have stated that im- 
munity might be granted for 20 years at 
the outset. 


The Ministry of Mines has also an- 
nounced that the government is to intro- 
duce a new production drive to increase 
its income from mining by providin 
facilities for mining leases, imports 0 
machinery and employment of foreign 
technicians. It is also to encourage joint 
mining ventures with foreign firms. 


Apart from petroleum, the minerals 
most valuable to Burma’s economy are 
the lead-zinc-silver group from the Bawd- 
win mine in the northern Shan State. 
Before the war, this was probably the 
world’s largest lead mine and rehabilita- 
tion was being undertaken by the Burma 
Corporation (1951) Ltd. in which the 
Burma Government and Burma Mines 
Ltd, of London, hold equal shares. Net 
profits of the joint venture fell from 
£529,000 in 1955-56 to £257,234 in 
1956-57 and to £86,693 in 1957-58. In 
1958-59, however, they improved to 
£203,093, but at £63,300 for the first six 
months of 1959-60, were rather less than 
for the corresponding figure of £69,307 
for the same period of the previous year. 
Furthermore, production fell during 
November and December when heavy 
mine repairs had to be carried out diver- 
ting labour from productive operations. 
Latest reports, however, state that mine 
outrut was steadily recovering again. 


Tin and Wolfram 


The Burmese tin and wolfram indus- 
tries were severely hit by the slump in 
world mineral prices. Some small mines 
had to close down while larger operators 
worked at a loss. Government relief was 
sought. 

*Provisional. 
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Causeway Trestles... 


Adjustability in confined area: A level platform at the Coal Face 


The greater the load—the more stable are these multi-purpose Trestles! 
Their unique, patented cantilever action provides an independent 

yet rigid platform. In confined areas— on the most uneven surface— 
Causeway Trestles are quick and easy to erect. 

Dismantled in seconds, they are light to carry and stack for 

minimum storage space. No loose fittings to be lost or destroyed! 


Reliability 
with 
Versaitility 


Photographs by courtesy of 
the National Coal Board. 


Causeway Trestles supporting a work 
platform over moving conveyor belt. 


Write or ’phone today for fuller detaiis to 
Causeway Reinforcement Ltd 


TRESTLE DIVISION: FIVE ASH WORKS * DOVER ROAD EAST: NORTHFLEET * KENT 


TELEPHONE: GRAVESEND 7871/2 * TELEGRAMS: HEXMETAL * GRAVESEND 
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Mawchi Mines (1957) Ltd. went into 
liquidation in February, 1960. The mine 
had for some time been on a care and 
maintenance basis only. 


Tin and wolfram were also mined by 
the Mineral Resources Development Cor- 
poration, which was responsible to the 
Minstry of Mines, at Yadanabon- 
Namyen, close to the Thai frontier. Here, 
too, production was handicapped by local 
insecurity, transport difficulties and the 
failure to devise a suitable working plan 
and the mine was eventually closed down. 


Ir the Tavoy district, tin is mined by 
the joint-venture company, the Anglo- 
Burma Tin Co. Ltd., whose mine at 
Heinda is estimated to contain at least 
5,600 tons of metallic tin. A search is 
being made for new tin areas. 


The directors of Consolidated Tin 
Mines of Burma have proposed that the 
company be voluntarily wound up in view 
of the financial and other difficulties con- 
fronting private enterprise in Burma. A 
final appraisal of the situation was being 
made 


The market for wolfram concentrates 
slightly improved in 1959 and this has 
helped the Tavoy and Mergui districts in 
thei exports For the first six months 
ot 1959 exports from the Mergui district 
increased to 74 tons, due to the clearing 
up of stocks when the Yadanabon Mine 
wat closed down. During the same period 


CEYLON By Our 


HERE was a slight improvement 

in the graphite mining industry in 

Ceylon during 1959 which was 

particularly noticeable towards the 
end of the year. There were 15 mines 
working. as compared with 12 in 1958. 
Exports of graphite showed a welcome 
increase as compared with the previous 
year. 


There has been a persistent cry from 
miners and dealers for a reduction of the 
export duty on graphite in view of the 
competition offered by other producing 
countries. The large mines have, there- 
fore, curtailed their production and are 
maintaining their workings in the hope of 
an improvement in the near future. 


The total quantity of graphite exported 
during 1959 amounted to 7,872 tons, 
valued at Rs.5,193,816 as against 5,637 
tons valued at Rs.3,822,147 in 1958. The 
average price per ton fell to Rs.660 from 
Rs.678 in the previous year. The U.S. 
(31 per cent), Japan (28 per cent), and the 
U.K. (23 per cent) were the principal 
buyers, accounting between them for 82 
Per cent of the total exports. 


Monazite 


The pilot plant for the refining of 
Monazite continued to work satisfactorily 
last year. Production is still confined to 
4 semi-refined grade and amounted to a 
little less than 100 tons during the year. 
As in the previous year, monazite-bearing 
Concentrates were collected from the 
Beruwala and Kaikawala beaches on the 
West coast of the island during the months 
of June and July. 


: Additional machinery was recently 
Installed in the plant and it is expected 


225 tons of tin concentrates were ex- 
ported. From the Tavoy district 327 tons 
of wolframite concentrate and 440 tons 
of tin concentrates were exported 


Other Minerals 


According to a report, the Defence Ser- 
vices Institute in Rangoon is to enter into 
a partnership with the Israel Coal Co. 
Ltd., on a 55/45 basis, to mine and pros- 
pect for coal in Burma. The new firm 
is to be called United Coal Suppliers 
Central Commercial Co. Ltd. 


The Kalewa coal mine, which was 
closed last year, has been re-opened on 
a much reduced scale in order to recover 
part of the maintenance expenditure. 


The building of an atomic energy centre 
and a nuclear radiation laboratory is now 
in progress in Burma. A number of 
geologists have been engaged by the 
centre and a co-ordinated effort is being 
made with other geologist groups in 
Burma to search for uranium ores. 


The Burmese Government are reported 
to be negotiating a joint venture with a 
Japanese firm for the extraction of iron 
ore from an island near Mergui. A pri- 
vate joint enterprise between a Burmese 
and two Japanese firms is being nego- 
tiated for the mining of antimony. Output 
of both enterprises will be exported to 
Japan. 


Own Correspondent 


that the improvements being carried out 
will make it possible to produce refined 
monazite and to convert the existing 
stocks of the semi-refined grade into first 
quality. The improvements are designed 
to eliminate the high tailing losses which 
take place at present and double the out- 
put of the plant. When they have been 
completed, the plant will have a capacity 
of approximately 250 tons of refined 
monazite per year. 


Beach Sand Deposits 


For the development and exploitation 
of the mineral sands on the beach at 
Pulmodal, near Trincomalee on the east 
coast of the island, a State-sponsored 
corporation has been formed. The cor- 
poration will set up an ore-dressing plant 
at the site for refining the mineral sands. 
Construction of the buildings which began 
in 1958, is still in progress. 


The plant will have a capacity of 
treating 100,000 tons of raw sand per 
annum, the principal product being 
ilmenite which will assay approximately 
54 per cent TiO», with rutile and zircon 
as by-products. Production is expected to 
begin in the middle of 1960. It is proposed 
to ship the ilmenite direct from the plant 
to ships lying off-shore. 


Mineral Exploration 


The programme of mineral exploration 
by means of diamond drilling, which was 
inaugurated in the middle of 1958, was 
continued during 1959 with added vigour. 
Two additional diamond drills were 
purchased by the Mineralogical Depart- 
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ment making a total of four drills avail- 
able for the project. 


The investigation of the surface and 
sub-surface iron ore deposits of the 
Ratnapura district in central Ceylon, was 
first undertaken in 1958. Thirteen drill 
holes were completed during that year 
with a total footage drilled of 2,290. Three 
more holes, bringing the total footage to 
3,200 were put down in 1959 


Drilling also commenced in_ the 
Puttalam North area in the west coast of 
the island for deposits of limestone in 
connection with the proposal for the 
establishment of a second cement works. 
Twenty-five drills totalling 1,721 feet were 
put down in the area. 


The results of the airborne geophysical 
surveys carried out through the assistance 
of the Government of Canada were 
incorporated in contour maps and a 
complete set of worked sheets were 
received from Toronto at the end of 1959. 


A ground follow-up of the important 
radioactive and magnetic anomalies, 
shown in the airborne radioactive and 
magnetic maps, was completed during 
1959. 


The ultimate objective of all this work 
is to demarcate promising areas for more 
detailed ground work as a preliminary to 
drilling. 


GOA 


INING activity in Goa during 
1959, as in previous years, 
derived its chief impetus from 


Japanese interest in iron ore. 
The mining industry was encouraged by 
the agreement made with Japan for the 
export to that country of large quantities 
of iron ore. A Japanese mission arrived in 
Goa in September, 1959, to arrange for 
the mining and export of iron ore and to 
survey the mines in which the Japanese 
are interested. The mission was headed by 
Mr. Hiroshi Shio, chief of the Raw 
Material Purchase Department of the 
Kawasaki Steel Corporation. Its purpose 
was to study the mines in Goa and the 
scope for mutual co-operation and 
assistance in solving such problems as 
might exist. 


Steps were taken in April last year to 
mechanize the Bicholim mines. This 
work, which should result in a substantial 
increase in Goa’s iron ore output, is 
being undertaken by two German firms, 
Krupps and Siemens, who were expected 
to complete it within a year. The plant, 
which is estimated to cost Rs.200,000,000, 
will be capable of producing 1,200,000 
tons of iron ore per year, which could be 
stepped up to 1,500,000 tons. The 
Bicholim mines are being worked by 
Dempo e Cia. and its associate concern 
Dempo-Souza. 


Mining in Goa is almost entirely in the 
hands of the private sector. The Under- 
Secretary of Goa, underlining the advant- 
ages of this policy, stated recently that 
the less the intervention of the State in 
industrial enterprises, the less would be 
the burden of taxation. 


During 1959 mineral exports from Goa 
included 3,630,076 tons of iron ore and 
144,637 tons of manganese ore. The 
largest importers of Goanese iron ore 
were Japan, Germany, Italy and Holland, 
while Germany was the main importer of 
manganese ore. 
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ISRAEL 


HE most spectacular enterprise 

of Israel Mining Industries Ltd., 

one of this country’s leading 

development companies, is Timna 
Copper Works in the southern part of the 
Negev. In the course of 1959, the plant 
switched from the running-in stage over 
into operation at its full capacity and is 
now producing 450 tonnes of copper per 
month. First results, achieved after a long 
period of trial and error and many years 
of effort, show that output at Timna 
between April 1959 and January 1960 
reached 4,424 tonnes of metallic copper. 
The 1959 exports of Timna copper cement 
were mainly directed to Japan and to some 
Latin American countries, but also to 
Western Germany and the U.K. It is 
hoped to produce also blister copper which 
can be exported far more profitably. 


Production is at present from open pit 
operations but it is intended to start under- 
ground mining soon, and the Timna 
management will, within the next six 
months or so, need about 200 miners. A 
school for miners has therefore been 
opened in Eilat. 


Israel Mining Industries Ltd. have con- 
tinued their field prospecting activities for 
iron ore wherever such deposits have been 
discovered, including the region of 
Makhtesh Ramon and Makhtesh Katan in 
the central Negev, the vicinity of Rama in 
western Galilee and the Ramim Mountain 
in eastern Galilee. Of all these deposits, 
that in the Manara district in Galilee is 
apparently the only one that has so far 
been found to be economically feasible. 
The company’s laboratories in Haifa, have 
already worked out a process for the en- 
richment of Manara iron ores and have 
also recommended the construction of the 
necessary installations at Kiryat-Shemoneh, 
a new development centre near Manara. 
It is expected that, in due time, Manara 
will supply iron to the ‘Steel City” which 
is going up not far away from the ancient 
town of Acre. This project has attracted 
considerable attention. 


Field units of Israel Mining Industries 
Ltd. have also been active in assessing the 
phosphate deposits at Oron in the Negev 
where Negev Phosphates Ltd., in a report 
for the financial year 1958-1959, disclose 
that output reached 206,000 tonnes (the 
figure for the previous year was 
186,500 tonnes). A flotation plant of 
30,000-50,000 t.p.a. capacity is in the 
running-in stage. The Oron phosphate 
plant has been connected to the national 
water supply network. Construction work 
is proceeding satisfactorily on the pro- 
jected railway link-up with the Negev town 
of Dimona. Preliminary statistics for 1959 
indicate that some 100,000 tonnes of Oron 
phosphate were exported. Preparations for 
the speedy opening of a second phosphate 
plant near Ein-Yahav in the Arava zone 
of the Eastern Negev desert have reached 
an advanced stage. Preliminary tests have 
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shown that this area could provide about 
100,000 tonnes of phosphate a year. The 
investment required to put Ein-Yahav into 
production will amount to I£2,500,000. 


Potash production at the Dead Sea 
Works of Sodom remained almost un- 
changed in 1959 at 105,000 tonnes, but the 
value of exports was more than ° 4,200,000, 
as compared with >3,400,000 in 1958, and 
only £840,000 in 1956. During the year 
the plant was connected to the national 
electric grid which means an annual saving 
of about I£350,000. New expansion plans 
include the building of storage and loading 
installations at Eilat with a daily capacity 
of 5,000 tonnes, suitable for potash exports 
to the Far East. 


Bromine production has reached 1,600 
tonnes, valued at about $820,000. Future 
Output is expected to increase by some 
50 per cent. 


Manganese reserves were found north of 
Timna, but are considered to be of doubtful 
commercial value. Some feldspar deposits 
have been discovered in the Eilat area. 


In the Heletz oil region, drilling has 
given successful results at Heletz 24, about 
1 km. north of what was originally regarded 
as the northern limit of the field. Annual 
output of the Heletz oil field rose in 1959 
to 128,000 tonnes. The optimism of oil 
geologists appears to have been borne out 
by the discovery of quite extensive natural 
gas reserves. The five wells already pro- 
ducing on the high plateau east of 
Beersheba, will yield the equivalent of 
approximately 90,000 tons of fuel a year. 
Plans are ready for the construction of 
a 30 km. 6-inch pipeline from the Zohar 
fields to Sodom on the shores of the Dead 
Sea to provide the gas as fuel supply for 
the activities of the potash works. There 
are also a number of othér projects under 
serious consideration for the establishment 
of a petrochemical industry. 


CYPRUS 


HE benefits of more settled 

political conditions in Cyprus have 

been felt in 1959, particularly in 

exploration work. While not reach- 
ing the peak of 1,236,701 I.tons valued at 
£9,186,210 reached in 1958, the total 
tonnage of minerals exported at 1,171,!22 
l.tons valued at £9,477,005, was much the 
same as in 1957, though less in value, the 
1957 figure being £10,440,671. 


In 1959, exports of iron pyrites fell 
rather sharply, but exports of copper 
pyrites, copper concentrates and asbestos 
all increased. Exports of copper minerals 
totalled 432,500 I.tons valued at £6,288,412 
compared with 349,768 l.tons in 1958 
valued at £4,565,985. 


Other minerals exported in 1959 included 
53,960 l.tons of gypsum valued at £59,580, 
compared with 29,802 I.tons in 1958 valued 
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at £42,078. Umber, yellow and red ochre, 
bentonite, putty powder and terra verte 
were exported in relatively small quantities, 
The average number of workers employed 
in the Cyprus mines in 1959 was 4,279 
compared with 5,024 in 1958. 


Cyprus Sulphur and Copper Co. Ltd, 
(Esperanza) reported that despite terrorist 
activities for about three-quarters of the 
year ended March 1959, there was increased 
production and shipments were greater 
than in the previous year. For the first six 
months of the year ending March 1960, 
shipments totalled 68,351 tons _pyrites, 
690 tons copper concentrate and 267 tons 
copper precipitate. 


During the current year the pyrites 
market had declined further. This was fore- 
seen by Esperanza, who hurried forward 
major modifications of their treatment 
plant and introduced an all-flotation system. 
This was completed ahead of schedule and, 
now in operation, has an initial estimated 
throughput of 180,000 tons of Limni semi- 
oxidized ore a year. The main production 
of good grade copper/gold/silver concen- 





MINERAL EXPORTS 
(000 |.tons) 

1957 1958 1959 
Iron Pyrites 762.5 825.7 651.3 
Copper Pyrites 226.3 231.8 306.2 
Copper Concentrates 139.1 115.4 123.5 
PIDs 65 55s ceeeas 11.8 11.5 144 
Copper Cement 3.9 28 28 
Chrome Ore 50 118 i 





trate will now be unaffected by fluctuations 
in demand and price for pyrites. Also, a 
substantial copper product will be recovered 
as a by-product from precipitation of the 
soluble content treated, thus obviating 
separate leaching of the ore being excavated. 
A cupreous-pyrites residue by-product 
could also be marketed should there be 
a demand for it. 


Geological and geophysical work carried 
out by Cyprus Sulphur and Copper Co. 
Ltd. has indicated areas of promise and 
these will be fully investigated. The com- 
pany’s first target is the discovery of a 
moderate tonnage of richer copper-pyrite 
to augment the present reserves of primary 
ore. 


The Cyprus Mines Corporation is plan- 
ning opencast operations at the Skourio- 
tissa mine and has completed a rehabilita- 
tion programme at the Apliki mine. Ore 
extraction continued at the Corporations 
Mavrovouni mine, the ore being treated at 
the Xeros plant. 


Hellenic Mining Co. Ltd. have continued 
mining pyrites by underground and open- 
cast methods, while Cyprus Asbestos 
Mines Ltd. continued operations at 
Amiandos in the Troodos Mountains and 
Cyprus Chrome Co. Ltd. at their chromite 
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mine on the northern slopes of Mount 
Olympus, where a new low level adit has 
been begun. 


TURKEY 


URKISH exports in 1959, at 
$335,000,000, as revealed by the 
Statistical Central Office at 
Ankara, were the highest since 
1952/53, though still $115,000,000 below 
the record level attained in 1953. The 
share in the 1959 total secured by mining 
products was approximately 15 per cent, 
being higher, both absolutely and rel- 
atively, than in 1958 when they accounted 
for 12 per cent of the total. 


The export of mining products has 
been declining in recent years, partly 
owing to the stringent shortage of foreign 
exchange, mainly in 1958, which 
hampered the importation of mining 
equipment both for development and 
replacement, road construction machinery 
for access roads, etc., and partly because 
of a declining world demand and falling 
prices. 


The U.S., Turkey’s best customer for 
chrome and other ore for many years, had 
curtailed her requirements as a result of 
the recession and the decline in steel 
production. According to Dr. Fazli 
Ayverdi, a well-known Turkish expert on 
economic problems, the U.S. steel strike 
in 1959 was an additional cause for the 
drop in chrome ore exports suffered by 
Turkey, a country which used to be 
responsible for 80 per cent of the world 
supply. Chrome ore exported in 1959 
totalled only 150,000 tonnes, contrasting 
with 912,400 tonnes in 1958 and 523,600 
tonnes in 1957. It is hoped that a rising 
demand in the U.S. will bring total 
myo back to at least 200,000 tonnes 
in 1960. 


The largest and most productive 
chrome ore mine is still that exploiting 
the Shark deposits near Diyarbekir, 
perhaps better known as the “Guleman 
mine,” in eastern Anatolia, connected by 
lopeway to Ergani railway station for 
export consignments. 


This is also the region where Turkey’s 
largest high-grade copper ore deposits are 
located—the 3,000-year-old Ergani mine. 
The vicissitudes of the world copper price 
i 1958 and 1959 explain too well the 
unfavourable position at Ergani, as well 
as at the Murgul and Kuvarshani copper 
mines on the Black Sea coast near the 
Soviet border. Copper ore produced in 
1958 totalled 23,700 tonnes, and work is 
in hand at Ergani to increase the output 
capacity there at a cost of £T10,000,000 
(the exchange rate for copper ore or 
Copper exports was raised from £T13.72 
to the £ to £T25.20 in August, 1959). A 
Copper smelter was placed in service at 
Istanbul in March, 1959, having a metal 
capacity of some 6,000 tonnes p.a. West 
Germany is said to be the best buyer of 
Turkish copper, and consignments shipped 
'o that country - the first 9 months od 

were valued at approximate 
£T5,000,000. se , 


Mineral Oil 


Oil provided the highlight in 1959 of 
developments in the mineral industries. 
re were 22 oil concerns, both Turkish 
and foreign, searching for oil in about 15 


per cent of the country’s territory 
measuring 296,000 sq. miles. These have 
not discovered any oil so far, apart from 
Turkiye Petrolleri Anonim Ortakligninin 
(TPAO), the Turkish State Oil concern, 
which, however, has not added any new 
capacity to the Raman and Garzan’dan 
oilfields along the Syrian border, which 
it has been operating for a number of 
years. 


In the hope of important discoveries of 
oil, and based on the provisions of the 
new Turkish oil law, more favourable 
to foreign investors than the old, four oil 
concerns (B.P., Royal Dutch/Shell, 
Caltex, Socony and Mobil Oil) concluded 
an agreement with the Turkish Govern- 
ment whereby they are jointly to erect 
and operate a 3,200,000-tonne-throughput 
refinery at the port of Mersin on the 
south-east coast, which is the terminal of 
the future pipeline from the Qum oilfields 
(Persia). 


The refinery is to begin operating 
from 1961. Pending supplies of crude 
from Turkish sources, the operating 
company will import crude oil. It will 
also export finished products since the 
refinery’s capacity will by far exceed 
home requirements. Caltex, however, with- 
drew from the venture and is to set up, 
in conjunction with TPAO another 
refinery (throughput 1,000,000 tons p.a.) 
near Izmit, on the coast. 


In Turkey’s gross national product, 
mining has so far accounted for a very 
modest share, but strenuous efforts are 
being made to enable more benefit to be 
obtained from the country’s geological 
riches as yet untapped. Foreign assistance 
is welcome therefore, and is encouraged 
by the investment facilities offered in the 
new foreign investments law (1954). In 
recent years, most of the contributions in 
this connection have taken the form of 
credits from the U.S. Development Loan 
Fund. One of these for $1,900,000, 
granted in the first half of 1959, envisages 
a general air survey of the country by 
Canadian Aero Survey, with a view to 
completing the knowledge of the country’s 
vast mineral resources. 


IRAN 


HE Geological Survey section of 

the Ministry of Mines had a good 

start in 1959. Experts from foreign 

governments were occupied in 
several areas; German geologists on coal 
and iron studies, a French geologist 
started work on the basic stratigraphy of 
the country and the ItalConsult group 
continued their work in Baluchistan. The 
British firm of Mackay & Schnellmann 
were engaged for a country-wide search 
for rock phosphate and the National 
Iranian Oil Co. arranged for the first 
geological map of the country to be 
published. The new Survey plans further 
prospecting work on phosphate, borax 
and potash by its own staff, as well as 
the continuation of the work with West 
German and French Government geolo- 
gists. A thorough study of the lead-zinc 
industry is also planned. 


The Seven Year Plan Organization has 
continued its policy of abandoning 
government mining activities in favour of 
private enterprise, but has worked on 
the modernizing of the Elburz coal mines. 
Their copper refinery is working below 
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capacity and the mining around Anarak 
is being concentrated on a few places. 


The mineral exports for 1958 to 1959 
are shown below: 


Mineral Tons Value Destination 
Lead 22,538 £722,000 to the U.S.S.R. 


Zinc 15,721 £252,000 to U.S.S.R. and 
Holland 

Chromite 46,000 £293,500 to U.S. and 
Europe 


This table does not include the pro- 
duction of about 1,000 tons each of lead 
and copper metal from the government 
smelters and refineries. 


The Russians will not be buying lead 
and zinc as in the past and this will 
obviously affect the industry unless con- 
solidation and modernization improves 
efficiency. The market for mixed ores may 
be developed due to the prevalence of 
them in the country. The joint stock 
companies operating mines and concen- 
trators in the country are sure to lead 
the way in this search for markets. 


Chromite production at about 40,000 
tons per annum remains the same but 
already sales in the latter part of 1959 
were down. There are 20,000 tons at 
Bandar Abbas awaiting shipment. Most 
production is from the south, Isfandegeh 
and Iran Chromite Cos., but about 10,000 
tons continues to come from the north- 
east. 


Interest has been shown in antimony 
but lack of development of mines 
frustrates regular sales. The development 
of a large barytes prospect has been 
surprisingly delayed despite the obvious 
local and neighbouring markets, and it is 
hoped that this does not frustrate the 
establishment of what could be the first 
important mine in the country. 


JORDAN 


phosphate in 1959, most of which 

was exported. The company has 
been faced with difficulties over trans- 
portation, owing to the state of the desert 
road and the closing of the road to 
Beirut, but the phosphate loading plant 
at Aqaba has been completed and a 
considerable improvement should result. 
The company has also experienced some 
difficulty in finding markets for its pro- 
duction and with this objective delegates 
were sent earlier in the year to East 
European countries and subsequently to 
India and Japan, 


HE Jordan Phosphates Mines Co. 
Ltd. produced 337,000 tons of 


In September the Yugoslav firm Yugo- 
metal was appointed management tax 
consultants to the company. In November 
the company was granted a loan of 
$1,500,000 by the Development Loan 
Fund to expand production at the present 
mines at Ruseifa and to finance a survey 
of deposits in the El Hasa district south 
of Amman. The company expects to have 
an annual output of 1,000,000 tons of 
phosphate by 1961. 


At the beginning of 1959 there were 
three oil concessions in Jordan, each 
covering one-third of the country. 
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150 KVA., 3,300/565 volts 
Mining TRANSWITCH* Equipment 
to N.C.B. Specification P.109. 


* Registered Trade Mark 


will ensure your power supply 


Considerable experience in the mining industry enables 

AEI to produce eyuipment to withstand the most arduous 

mining conditions. The installation of AEI equipment 

ensures the continuity of power supply at the coal face so 

vital to efficient coal getting. 

This equipment complies with the National Coal Board ‘ 

Specifications P.108 and P.109. a 
the equipment shown 


For further details, write to: above. 


Transformer Division, Southmoor Road, Wythenshawe, Manchester, 23 
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EAST GERMANY * 












required for completely independent 

development of its economy. Under 
the Seven Year Plan 1959/65 it is hoped to 
exploit these resources to the limit. By 
1965, it is planned to produce 65/70,000,000 
tons of pig iron (65/77 per cent more than 
in 1958); 86/91,000,000 tons of steel 
(56/65 per cent more than in 1958); and 
65/70,000,000 tons of rolled metal (52/64 
per cent more than 1958). Aluminium pro- 
duction is to be expanded by 2.8 times and 
that of refined copper by 90 per cent. 
Production of most other metals is to be 
substantially expanded. 


HE Soviet Union appears to have 
almost all the mineral resources 















Soviet statistics show that in 1959 some 
94,400,000 tonnes of iron ore, 506,500,000 
tonnes of coal, 53,400,000 tonnes of coke, 
43,000,000 tonnes of pig iron, 59,900,000 
tonnes of raw steel, 47,000,000 tonnes of 
tolled ferrous goods, 129,500,000 tonnes 
of mineral oil, 37,200,000,000 cu. m. of 
natural gas, 38,800,000 tonnes of cement 
and 264,000,000,000 kWhr. of electrical 
energy were produced. Coal output rose 
by only 2 per cent, raw steel by 13 per cent, 
mineral oil by 14 per cent and natural gas 
by 25 per cent. 
















The U.S.S.R. produces about 16 per 
cent of the world’s mineral products in 
value, and, according to the U.S. Bureau of 
Mines, has taken the world lead in the 
production of coal and iron ore, though the 
US. still holds a substantial lead in most 
other fields. 










It has recently been estimated that 
Russia is employing 40,000 geologists and 
anew geological map of European Russia 
and her satellites has been completed. Over 
600 geological parties are now prospecting 
or minerals in Kazakhstan alone and it 
has been predicted that this republic will 
develop more rapidly industrially than any 
other part of the Soviet Union, output to 
te increased by 170 per cent under the 
Present plan. 













Siberia is also expected to play a large 
Part in the mineral expansion programme 
under the current plan and about 44 per 
cent of all investment in the metals industry 
8 to be spent here. Stress is being laid 
on aluminium production from new modern 
‘auxite mines, alumina plants and alumin- 
lum works near the new or under-construc- 
lon power plants at Bruder, Irkutsk, 
Tomj-Usinski and Nazarovski. Including 
lants for all types of metals to be produced, 
4 total of 29 new metals combines and 
Works is planned, one of the most important 
‘ingle schemes being the Norisysk Metals 

bine which comprises a complete com- 
of modern mines and_ processing 
Plants. Concentrates are to be smelted 
call cally and dust-extraction plants in- 
Vi ed. Cheap electricity from the new 
“amansk station is to be supplied to the 
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THE SOVIET UNION By J. Grindrod 


Lenseloto Combine resulting in a change 
a methods in the Lena gold- 
elds. 


Coal and Iron 


To achieve the annual coal production 
of 600/612,000,000 tons by 1965 (a gain of 
21/23 per cent of 1958 output), new under- 
ground and opencast mines capable of 
yielding 200/220,000,000 tons a year are 
to be commissioned in addition to the 
reconstruction of existing mines. Soviet 
geologists are also delineating valuable new 
coal deposits at depths of 300/500 ft. in the 
Altai Mountains in E. Kazakhstan, which 
lie near to existing non-ferrous mines and 
industries. The dust content of the air in 
Soviet coal mines is to be kept below one 
fifty-thousandth of an oz. to the cu. ft. by 
the use of new ultrasonic “catchers.” 
Remote control of production by TV has 
also been introduced into a coal mine in 
the Donets basin and is reported to have 
resulted in a 33 per cent rise in output. 
TV is also being applied to the construction 
of mines and in the operation of non- 
ferrous mines and metal works. 


Recent developments in coal mining tech- 
niques reported from Russia include the 
safe mining of coal front seams just below 
Arctic river beds, the use of new type bits 
for butt-end rotary drilling; hydraulic coal 
extraction; almost completely automatic 
shaft sinking by a 140-ton, four storey 
machine; an excavator capable of hand- 
ling over 3,900 cu. yd. an hour for open- 
cast work. Modernization is said to have 
increased labour productivity by three- 
quarters in the Donbas coalfield, reducing 
production costs by one-third. 


Iron ore production in the U.S.S.R. for 
the first nine months of 1959 was 70,500,000 
tonnes and production for the whole year 
is expected to be over 90,000,000 tonnes 
(about 6 per cent higher than 1958). Pig 
iron output for Jan./Sept. 1959, was 
31,800,000 tonnes and steel output 44,400,000 
tonnes. The total capacity of the ore mines 
to be put into service in the first year of 
the Seven Year Plan was to exceed 
26,000,000 tonnes and subsequent growth 
is planned to be even faster, reaching a 
target of 230/245,000,000 tonnes gross 
(equal to 150/160,000,000 tonnes commer- 
cial) by 1965. At present, the Soviet Union 
iron and steel industry is based principally 
on the iron ore deposits of Magnitogorsk 
in the Urals and Krivoi Rog in the Ukraine, 
where a new large ore dressing plant has 
recently been installed. 


Among the largest of the mines being 
opened up is the Mikhailovski mine, S.W. 
Kursk province, where the 1960 output 
of 700,000 tonnes of high-grade ore is 
expected to be increased to 4,500,000 tonnes 
annually by 1965. A concentrating plant 
is being built. At Krivoi Rog, what is 
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claimed to be the world’s largest iron ore 
deposits have been discovered. Exploitation 
is to begin in 1961 when 7,400,000 tonnes 
will be produced in the one area annually. 
Another newly discovered iron ore deposit 


near Belgorod is estimated to contain 
12,000,000,000 tonnes of ore. This is 
metamorphosed magnetite and at best 
contains 61 per cent iron, 5 per cent silicon 
and 0.02 per cent phosphorus. Planned 
output by 1966 is 30/35,000,000 tonnes of 
ore annually. The discovery of another 
large iron ore deposit is reported from 
Mount Kachkanar, in the Urals. 


A new research institute is being estab- 
lished at Stalinsk to study improved 
techniques by increasing mechanization 
and automation in ore production. 


Other Metals and Minerals 


By 1965, ‘Russia aims at an output of 
3,352,580 tonnes of aluminium, thereby 
becoming the world’s largest producer. 
In this, the U.S.S.R. is counting on a new 
process for extracting alumina from 
nephelite. An aluminium electrolysis plant 
at Stalingrad, to be the largest in the Soviet 
Union, has been placed in part-operation 
and a plant using a new process, whereby 
no sintering of alumina is necessary, is 
being built near Pavlodan, Kazakhstan, to 
come into full operation by 1961. A small 
experimental plant is planned for earlier 
use. 


Already the world’s largest producer of 
manganese, Russia is further to step up 
production of this metal in the future, 
both for home use and export and two new 
mines and concentration units have been 
opened at Chiaturo as well as a special 
plant for the concentration of low-grade 
ores. 


Tin ores are now being produced at 
Yultin, north of the Polar Circle, in N.E. 
Siberia, for refining at Novo-Sibirsk. In 
1958, the Soviet Union exported 22,300 
tonnes of tin while importing some 19,400 
tonnes from Communist China. 


Large deposits of copper ore have been 
found in the Northern Urals beyond the 
Polar circle. Automation and underground 
mechanization at the Degtyarsk copper 
mine have enabled the labour force to be 
reduced by 250 to 300 miners. 


A new deposit of nickel ore has been 
discovered near Serov in the Urals. 


Diamond production is scheduled to 
increase 14-fold by 1965 and two major 
diamond centres are being developed. 
An agreement announced early in 1960, 
provides that all diamonds from Soviet 
Russian production exported for marketing 
in the Western World should be sold 
through the Central Organization of the 
De Beers group of companies. 


Gold bearing rocks have, for the first 
time, been discovered in Armenia. 
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Tea needs sugar. Sugar needs refining. Refineries scale out 
fz need gears. Big gears, heavy gears, reliable gears. That’s where the For th 
Jackson Division of David Brown comes in, whether it’s 

sugar refining or mining. What, in particular, can David Brown offer? ead ; 
First, the advantages in speed and reliability of having previous! 
casting, machining and cutting carried out in the same organisation. 
Second, the capacity to produce heavy-duty gears—spur, 
helical or bevel—up to any size and weight for any industry and every 
bit as accurately as you need. Third, the finest advice 
on heavy gear design problems that you will find anywhere. 
Behind every ‘Jackson’ gear there are over 100 years of 
sound technical experience. In front of every ‘Jackson’ gear there is 


a long, long life of hard, hard work. And the 


bigger your requirements, the better David Brown can handle them. 


DAVID 
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THE DAVID BROWN CORPORATION (SALES) LIMITED 


JACKSON DIVISION * SALFORD WORKS 
HAMPSON STREET * MANCHESTER 5 
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Among the items for possible import 
from the U.K. in 1960/64 under a Five 
Year Trade Agreement with Russia _ is 
equipment for the automation of ore 
dressing and coal dressing factories. 


POLAND 


HE energy with which Poland has 
been expanding mineral produc- 
tion and processing, not only in 
the traditional fields of coal and 
ferrous metals, but also in a range of non- 
ferrous metals and non-metallic minerals, 
gained momentum last year. Future plans 
were announced for the development of 
many branches of mineral output, and by 
1965 Poland should have become a world 
power in more than one field of production. 


Copper ore is one item which Poland 
hopes to produce in very considerable 
quantity in years to come. With four 
copper mines at present at the country’s 
disposal, in the Silesia area, and an annual 
production of more than 18,000 tonnes of 
electrolytic copper, the planning author- 
ities are working for the start in 1965 of 
exploitation of what is claimed to be one 
of the biggest copper ore deposits in 
Europe, near Giogow. The building begins 
this year of a new mine with an extraction 
rate of up to 3,000,000 tonnes of ore in 
the recently-discovered copper fields near 
Sieroszowice. The Legnica copper plant 
is to be expanded considerably, and a 
plant is to be brought into operation there 
which will process into paving stones the 
slag produced in the anode furnace during 
copper oxidation, as well as an electro- 
refining installation and one for the large- 
scale output of sulphuric acid. 


For the target year 1965 Polish electro- 
lytic copper output is planned to have 
reached an annual level of 35,000 tonnes, 
as against a planned total for the current 
year of 20,000 tonnes. This target had 
previously been set at 20,100 tonnes but 
had to be revised as being too ambitious. 


_ Development of the lead-zinc industry 
is projected for the Olkusz-Chrzanow and 
Bytom areas. By 1965 zinc production is 
planned to be 230,000 tonnes of refined 
product, the zinc content of concentrates 
‘0 rise with production—this compares 
wih a 1958 zinc production of only 
162,000 tonnes. At present six lead-zinc 
mines, six zinc refineries and four lead 
tefineries are operated in Poland. 


Prospecting for further iron ore deposits 
and development of the processing industry 
continues, with annual production now 
in the region of 2,000,000 tonnes, most of 
which comes from the Czestochowa region. 
Imports from Russia are to continue 
ising, sO as to account for 75 per cent of 
total imports in the current year as against 
only 74 per cent last year and 73 per cent 
in 1958, and despite attempts to expand 

home industry only about one-quarter 
of all iron ore used in the country comes 

Mm indigenous sources. Concentrated 
fort is going into the development of the 
ferrous metals production industry. Where- 
% last year some 6,000,000 tonnes of raw 
Steel was produced in Poland, as against 
5,600,000 tonnes in 1958, the target for the 
Current year is 6,400,000 tonnes (having 
ben reduced from one of 7,000,000 tonnes) 

for 1965 as much as 9,000,000 tonnes. 


__In view of the extension this year of 
Steelworks at Cracow, Warsaw, Jednosc and 

don and the work on the “Lenin” 
Plant which by 1965 should produce 


3,500,000 tonnes of raw steel alone, develop- 
ment in this branch looks like being rapid. 


A total of 99,110,000 tonnes of hard 
coal was produced last year, some 4,200,000 
tonnes more than in 1958, due mainly to 
the opening of three new pits. For the 
current year some _ 103,000,000 tonnes 
(originally 105,000,000 tonnes) is to be 
produced and by 1965 113,000,000 tonnes. 
By 1965 six further pits are to be brought 
into use and work will have been started 
on the preparation of another seven, five 
of which—in the Rybnik area—will produce 
coking coal. 


Rapid development is reported, too, 
from the Polish brown coal industry. The 
1958 output of 7,500,000 tonnes is to be 
raised to 9,600,000 tonnes in 1960. Though 
a more modest target than the 11,900,000 
tonnes output which had originally been 
hoped for, this is a basis for a plan which 
will push 1965 production up to 27,000,000 
tonnes. Mining sites are being extended in 
readiness for this ambitious spurt forward. 


With a 1959 output of only 25,000 
(22,600) tonnes of refined aluminium, 
Poland is planning a similar rapid develop- 
ment in the period ending 1965. Of two 
conflicting estimated figures quoted for this 
target year, the lower—70,000 tonnes— 
shows at what speed it is hoped that 
development will take place. One of the 
largest aluminium processing plants in 
Europe is to be erected. 


Within five years Poland will have be- 
come one of the leading sulphur-producing 
countries, due to the expansion of workings 
at the Tarnobrzeg sulphur site. Annual 
capacity will be some 410,000 tonnes by 
1965 and will allow Poland to export at 
a high rate. Soon to come into use is a new 
sulphur refinery at Machow, which will 
have an initial annual production of 
100,000 tonnes of refined sulphur. 


As part of the expansion of the Legnica 
metals combine electrolytic nickel will be 
produced in greater quantities, while gold 
and silver extracted from the installation’s 
electrolytic sludge, sent on to the Szopienice 
factory for further processing, will pay the 
operating costs of the copper plant by 
realizing some 18,000,000 zloty annually 
or more. 


Mineral oil and natural gas is to be 
increased in the period 1961-1965, partly 
in connection with the building of the new 
oil refinery at Plock, in northern Poland. 
Natural gas sites at Lubaczow, Dabrowa 
Tarnowska and Mielec are at present the 
subject of much planning attention. 


AUSTRIA 


which did not escape the effects 

of the recession. Though output of 
some mineral products was affected by 
the world recession, others, such as 
graphite, managed to develop well over 
the year, and in one field only—that of 
coal—was anything like a crisis reported. 
During the latter half of the year, more 
encouraging results were recorded for the 
mining industry as a whole. 


AST year saw a varied develop- 
ment in Austria’s mining industry, 


This was particularly the case in respect 
of magnesite. While in the first half of 
1959, production was down by 25 per cent 
on the previous year, the year finished 
with a total output of 1,202,000 tonnes 
of crude magnesite—only 1.7 per cent less 
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than the 1958 figure. Indications are that 
output in the current year will resume 
the upward trend. Austria now produces 
about one half of the world’s magnesite 
from its deposits in the Federal States of 
Carinthia and Styria. The allied pro- 
duction of talc and talc shale fell in 1959 
by 27.7 per cent to 51,000 tonnes, due 
mainly to the non-renewal of orders by 
Eastern European countries. 


Most spectacular rise in mineral pro- 
duction was that of graphite, the 1959 
output of 62,100 tonnes comparing with 
a figure of only 21,156 tonnes in 1958. 
Exports, however, remained in the region 
of 16,000 tonnes, due to the bringing into 
operation of an Austrian process by which 
50-55 per cent carbon-content raw 
graphite is used for blast furnace working, 
where carbonized iron ore is processed. 
Austria is now the world’s second main 
producer of graphite. 


Iron ore production dropped by 1 per 
cent to 3,382,000 tonnes, Production of 
ferrous metals rose, however, by 1 per 
cent to 1,840,000 tonnes in the case of pig 
iron and by 5 per cent to 2,520,000 tonnes 
in the case of crude steel. The latter 
figure, due partly to the introduction of 
a new LD-steel plant of the State-owned 
VOEST concern, is an all-time record for 
the country. 


Production of other minerals developed 
as follows: antimony ore up by 16 per 
cent on 1958 to.some 13,000 tonnes; 
tungsten ore up by 7 per cent to 5,900 
tonnes; bauxite up by 1.7 per cent to 
24,000 tonnes; lead-zinc ore up by 3.2 
per cent to 194,000 tonnes; copper ore 
down by 1.3 per cent to 162,600 tonnes, 
but copper concentrates up to 9,700 
tonnes (9,400 tonnes); clay and bentonite 
down by nearly 31 per cent to 83,300 
tonnes; crude kaolin, virtually unchanged 
at 297,600 tonnes; rock-salt up by 35 per 
cent to 1,020 tonnes; evaporating salt up 
by 7 per cent to 125,600 tonnes; and 
brine, down by 14 per cent to 878,530 cu. 
metres. 


Austria, which now has reserves of 
38,800,000 tonnes of mineral oil and 
15,000,000,000, cu. m. of natural gas, 
produced 2,460,000 tonnes of crude oil 
and 1,128,000,000 cu. m. of natural gas 
last year, which represented, respectively, 
a fall of 13 per cent and a rise of 38 per 
cent on 1958 levels. 


After a fall of 8.5 per cent in coal 
supplies over 1958, following one of 11.4 
per cent in the previous year, the Austrian 
Government, faced with a 1959 output of 
7,180,000 tonnes of hard coal and 
considerable stocks of brown coal and 
dust coal, is to introduce measures to aid 
the national mining industry. Austrian 
coal output fell in 1959 from 6,600,000 
tonnes annually to 6,350,000 tonnes, 
while unsold coal stocks went up to 
400,000 tonnes. The measures planned to 
help the industry include an increase as 
from June 1, 1960, in the tax on fuel oil, 
the cutting back of Austrian coal pro- 
duction further to 6,000,000 tonnes in the 
current year to meet sales of 5,530,000 
tonnes, the increased use of indigenous 
coal as industrial fuel and the imposition 
of an import duty on imported coal. 
Electrical power will also be taxed. 


Aid for carriers of pithead stocks is 
being considered. At present Austria is 
estimated to have coal reserves totalling 
275,000,000 tonnes. In the production of 
brown coal, the Alpine-Montan concern 
has started experimental underground 
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A Reproduction from an 1857 print 


We’ve come a long, long way... 


. . . IN TERMS OF ENGINEERING PROGRESS we've come a long, long way siace the brothers Robert and James Dick established their first 
factory in Glasgow in 1846. In terms of time it is only a hundred years since workshops such as the one above were all that was available 
to the engineer and the manufacturer. With the invention and patenting in 1885 of the original balata, guttapercha and canvas belting, 
R. & J. DICK became one of the first firms to achieve a break-away from the old-established practices. Since that time the DICK Group 
has expanded until it now covers the entire field of Power Transmission equipment. Among the products offered by the Group are Balata, 
Rubber and Plastic transmission and conveyor belting, vee ropes of the balata element, endless rubber and V-link varieties. Our factories 
also produce pulleys, flexible couplings, bearings, fasteners, belt dressings and other power transmission equipment. A technical advisory 
service is available without obligation at our many branches both in Great Britain and overseas. DICK products are manufactured at 
the original Greenhead Works, Glasgow, at Castleton Mills, Leeds, and also at subsidiary companies in Birmingham and Blackburn. The 
DICK Group of companies operates factories in the United States, situated at Totowa, New Jersey and at Muscatine, Lowa. 


R.. & aw. DICK LTD. For further 


HEAD OFFICE AND FACTORY : information 
GREENHEAD WORKS, GLASGOW, S.E. write for our 
Tel.: BRidgeton 2344 (5 lines) Grams: Guttapercha, Glasgow latest Brochures 


POWER TRANSMISSION ENGINEERS SINCE 1885 


UNITED KINGDOM BRANCHES: Glasgow, London. Bristol. Birmingham, Manchester, Leeds, Newcastle, Dundee, Belfast and Dublin. EUROPEAN BRANCHES: Amsterdam, Vien 
UNITED STATES BRANCHES: New York, Chicago, San Francisco, Los Angeles, Seattle. CANADIAN SUBSIDIARY: Kitchener, Onc. Agencies in Principal Countries chroughout the wort 


UNITED STATES FACTORIES: TOTOWA, NEW JERSEY and at MUSCATINE, IOWA. 
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The 1959 production of manufactured 
non-ferrous metals in Austria, as 
compared with 1958 output was as 
follows: crude aluminium 85,160 tonnes 
(+15 per cent); refined aluminium 57,000 


(56,900) tonnes; electrolytic copper (from 
the Brixlegg refinery) 10,524 tonnes (+ 10 
per cent); electrolytic zinc, 11,438 tonnes 
(+ 8 per centy—the Bleiberg electrolytic 
plant brought into commission in 1955 is 
now working to full capacity; soft lead 
8,073 tonnes (— 9 per cent); hard lead 
1,874 tonnes (— 27 per cent). 


CZECHOSLOVAKIA By John Wicks 


omic chain is Czechoslovakia. 

With a _ large and = growing 
machine-building industry fed by a steel 
manufacturing system with the biggest 
capacity in the area, to a large extent by 
indigenous coal and by quantities of native 
iron ore, the country’s planning authorities 
are at present engaged in pushing up indus- 
trial output by increasing the flow of raw 
materials. These attempts, although they 
resulted in an increase in industrial output 
for 1959 of 11.1 per cent over the previous 
year, have not met with complete success 
in recent months. 


Output of pig iron in 1959 was 4,245,000 
tonnes, 124 per cent more than in 1958 
but still no more than 99.2 per cent of the 
target. Raw steel production just made the 
1959 target, with 6,136,000 tonnes or 100.8 
per cent, but complaints have been loud 
that too much valuable coal is being con- 
sumed by the steel industry and too little 
steel produced. The building of a thoroughly 
new steel combine in eastern Slovakia at 
a cost of 9,000,000,000 Czech crowns is 
aimed at improving the situation; using 
Ukranian iron ore, this plant will be able 
to reduce processing costs by 30 per cent. 


NE of the most important links 
O in the Eastern European econ- 


To feed the constructive industries at a 
rate relative to their expansion is the aim 
of Czech ferrous metals targets for the 
future; in the current year 4,700,000 tonnes 
of pig iron, 6,800,000 tonnes of steel and 
4,600,000 tonnes of rolled steel are planned 
to be produced and in the target year of 
1965 as much as 7,600,000, 10,500,000 and 
7,300,000 tonnes, respectively. To what 
extent these aims will be realized depends 
largely on the efficiency of new iron and 
steel plants and rolling mills to be opened 
within the next two or three years, chiefly 
in the Witkowitz and Ostrava area and in 
the Kosice region in Slovakia. 


Coal production showed a varied picture 
over the year, that of hard coal rising by 
4.9 per cent on 1958 to a total of 28,514,000 
tonnes (101.1 per cent of target) and that 
of brown coal decreasing according to plan 
to 51,112,000 tonnes (102 per cent of 
target). Output had to be speeded up 
during the year after production had been 
below target levels in the first quarter of 
the year. The authorities seem worried 
about the problem of how to attract 
workers to the Slovakian coalfields, where 
Conditions are reported to be below 
standard and from whence news of rioting 
crowds has escaped more than once 
recently. As elsewhere in the Communist 
bloc, underground gasification is being 
attempted—in this case in northern 
Bohemia—in an attempt to utilize other- 
Wise useless brown coal deposits. The 
Current year is to see a return to the develop- 
Ment of brown coal output, which is to 
be taised by 5.3 per cent over last year’s 
evels as against an increase in coking coal 
Production of 9.4 per cent and one of hard 
coal as a whole by 4.4 per cent. Output in 
1965 Is to be 20 per cent above this year’s 
figure in respect of hard coal at a total of 


35,500,000 tonnes, while that of brown 
coal will be higher by 32 per cent at 
73,200,000 tonnes. 


Ore production in Czechoslovakia, accor- 
ding to provisional figures, was some 123 
per cent above that for 1958 last year. 
Between next year and 1965 a series of 
geological studies are to be undertaken, 
as a result of which a further 50,000,000 
tonnes of deposited iron ore are expected 
to be discovered. Despite these hopes and 
the two large iron ore deposits already at 
Czechoslovakia’s disposal, plans have been 
made to treble Russian exports of such 
ore to the country by 1965 on 1957 levels; 
by this year some two-thirds of all Czech 
pig-iron will come from Russian ore, most 
of which will originate in the Krivoi Rog 
region. 


Eastern Europe 


Concentration of uranium minerals ex- 
ploration and expansion of processing 
capacity by reorganization of existing 
plants is to result in an increase in uranium 
ore production in Czechoslovikia of 29 
per cent by the end of 1965. 


Work is under way now for the explora- 
tion of uranium ore deposits at sites in 
Bohemia and Moravia, though as yet no 
details on the matter have been issued by the 
Prague Government. Also included in 
future plans is the working of copper ore 
deposits, information on which is expected 
to be obtained in the 1961-1965 period; it 
is believed that some 8,000,000 tonnes of 
copper ore are to be found in regions 
to be explored. 


Last year some 30,000 tonnes of alumin- 
ium were produced, as against 26,400 
tonnes in 1958. Capacity of aluminium 
refining plants in the country is to be 
increased to a level of 50,000 tonnes next 
year. 


The recently-published Czech Statistical 
Yearbook gives 1958 output figures for 
hydrocarbon minerals. These show that 
mineral oil production was at stagnation 
level at some 106,000 tonnes, while natural 
gas production was rising rapidly at a 
1958 output of 1,136,000,000 cu. metres 
(1957, 684,000,000 cu. metres). 


HUNGARY _ By Lawrence Kirwan 


which has prevailed over the past 

ten years. The new record output 
of 25,300,000 tonnes was five per cent up 
on 1958. While most of the output con- 
tinued to be of brown coal or lignite, the 
proportion of hard coal mined improved, 
reaching a figure last year of 2,500,000 
tonnes. 


OAL production in Hungary last 
C year maintained the steady increase 


With the very rapid development in 
general industry which has been going on 
in the past 15 years, calling in turn for 
more new coal-fired power stations, there 
is no sign of over-production in the 
Hungarian coal industry. Indeed, the 
prospects are of a continued rise in output 
by nearly a million tons a year for the 
next five years. 


In June, 1959, Minister of Heavy 
Industry Sandor Czottner, spoke of plans 
for extending mechanization, which he 
admitted had been retarded to some 
extent by the Hungarian’ miner’s 
traditional suspicion of machines. It was 
stated that this had now been overcome. 
The Minister also said it was intended to 
raise the proportion of drilling-blasting 
mechanical cutting from the present 76 
per cent to 91 per cent in 1965, combine 
cutting from 1.2 per cent to 8.2 per cent, 
mechanical loading from 5.5 per cent to 
33 per cent, and of mechanical face 
transport from 54 per cent to 61 per cent. 


Parts of Hungary’s Dorog field spread 
under the Danube into Czechoslovakia, 
and one of the future tasks will be to 
open up this area. It is planned to send 
three or four Hungarian mining engincers 
to England to study the methods used in 
the under-sea mines in Kent. 


The industry suffered a blow in 
November when 31 miners lost their lives 
in an underground fire in the Matravidek 
pit in the Matra mountains—the first 
major disaster since 1950. 
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Among improvements carried out to 
various mines during 1959, a particularly 
interesting one was the introduction of 
fluorescent lighting in one of the Komlo 
pits in Southern Hungary. Tubular 
lighting was fitted along 7 km. of galleries 
in the Mecsek colliery and it is planned 
to fit a further 15 km. this year. 


Bauxite 


Bauxite ore production fell away 
slightly from the high 1958 figure to one 
of 957,000 tonnes (91 per cent). This fall 
is, however, likely to be only temporary, 
as by the end of this year seven new 
mines will have been opened up and the 
1961-65 Five Year Plan calls for consider- 
able expansion of the aluminium industry. 


Hungarian press reports in July, 1959, 
stated that a new deposit of bauxite, 
estimated at several million tonnes, had 
been found at a depth of 230 ft. in the 
Nyiradd basin, Western Hungary. 


At present Hungary exports about half 
of its bauxite. Most of it is bought by 
Czechoslovakia, and the remainder goes 
to East Germany and Poland. However, 
domestic facilities for conversion of 
bauxite into alumina are being expanded. 
The works at Ajka and Magyarovar are 
to raise alumina output by 25 per cent 
and by 1965 it is planned to increase 
national output by 50 per cent on the 
present figure of about 200,000 tonnes. 


Iron Ore and Manganese 


About one quarter of Hungary’s total 
needs of 2,500,000 tonnes of iron ore 
were mined in the country last year. The 
remainder was imported from neighbour- 
ing countries, mainly the Soviet Union. 
Hungarian mines were, however, able to 
supply the total needs of manganese ore, 
of which 150,000 tonnes was mined last 
year. 








Eastern Europe 


Demands for both’ iron ore and 


manganese will, however, increase. The 
Five Year Plan calls for 1,600,000 tonnes 
of pig iron annually by 1965 (1959: 
1,100,000 tonnes) and 2,400,000 tonnes of 
steel (1959: 1,759,000 tonnes). 


Oil and Uranium 


Oil output rose 25 per cent last year 
to 1,036,000 tonnes, the highest figure 


since 1955. Considerable prospecting is 
going on for new sources of oil and 
natural gas. 


The only reference made last year to 
uranium, of which Hungary is known to 
have deposits of low grade ore, was in a 
statement of guiding principles for the 
next Five Year Plan made in October. 
This said: “We must continue exploiting 
the uranium deposits discovered in our 
country and must make preparations to 
process the ore at a later date.” 


EAST GERMANY By John Wicks 


mineral-mining and refining indus- 

try in the Communist-ruled eastern 
section of Germany. Many production 
plants have been closed, while the large 
combines have undergone expansion and 
construction and development work has been 
carried out on new processing and ex- 
ploitation sites. The overall expansion is 
now beginning to be felt in the country’s 
economy, and as well as rising output 
figures for most metals and minerals, the 
trend is towards the expansion of what is 
already a wide range of products by the 
introduction of new minerals to the 
industrial programme. 


HE past two years have seen a 
large-scale reorganization of the 


Development work is proceeding at the 
three combines which continue to form 
the backbone of the country’s non-ferrous 
metals production; those at Mansfeld, 
Freiberg and Bitterfeld. In the ore-rich 
Mansfeld area, exploitation of copper ore 
is to be expanded to a target of 1,700,000 
tonnes of ore annually by 1965. The 
Mansfeld plant is expected to increase the 
output of copper from the present level of 
20,000 t.p.a. to some 28,000 tonnes 
annually. Nevertheless, East Germany will 
remain a copper importer, since even the 
eventual production of 47,000 tonnes of 
copper per year from ore and scrap sources 
combined will not meet the home demand. 


At the VEB Elektrochemisches Kom- 
binat Bitterfeld a new aluminium electro- 
lysis is to be introduced with a capacity 
of 20,000 tonnes per year and will be 
brought into operation by 1962. The 
Bitterfeld plant, now merged with the 
Lautawerk concern whose aluminium plant 
was closed some time ago, will be instru- 
mental in the eventual raising of East 
Germany’s refined aluminium production 
to 75,000 annual tonnes by 1970. Last year, 
Output stood at the 1958 level of about 
35,000 tonnes. It is at this same plant that 
magnesium is to be produced as from 
1964; by 1965 an annual capacity of 7,000 
tonnes is hoped for. An experimental pro- 
duction unit is at present in operation there 
for the production of titanium. 


The first stage of the large-scale zinc 
plant at Freiberg, which will be opened 
fully by the State-owned VEB Feinzink- 
hiitte Freiberg, in 1963, came into operation 
in October, 1959, producing sulphuric acid 
from zinc blende and pyrites mined locally. 
Some 9,000 tonnes of acid had been pro- 
duced by the end of the year. When the 
Freiberg does come into full operation it 
will produce 16,000 tonnes of pure elec- 
trolytic zinc and 86,000 tonnes of sulphuric 
acid per year. By next year a combined 
total of 4,000 annual tonnes of fine zinc and 
raw furnace zinc will be produced by the 
Freiberg plant. Tin, now produced at a 
rate of 800 tonnes a year at the same 
combine, is to have its production capacity 


so raised that by 1965—the end of the 
present seven-year plan— some 1,300 t.p.a. 
will be produced. 


Production bulletins issued by the 
country’s administration on other non- 
ferrous metals show that as from next 
year the new St. Egidien nickel works will 
be in full operation, working with the 
nearby Kuhschnappel ores. Output will 
be raised to an eventual figure of 4,500 
tonnes, half of which will be electrolytic 
nickel and half 10 per cent ferro-nickel, plus 
300 tonnes of fine nickel per year. Some 
900,000 tonnes of Kuhschnappel ore are 
to be processed. At present East German 
nickel production provides for only about 
One-quarter of national demand; the 
future should see the country as a nickel 
exporter. 


Silicon is now being produced electro- 
thermically from indigenous quartzite at 
Niederlausitz, though imports continue. 
Germanium, titanium, indium and allied 
metals at present being produced at the 
Freiberg combine are believed to suffice 
for home consumption. Cobalt is processed 
at plants at Aue and Oberschlema and 
selenium as a by-product of copper pro- 
duction at Mansfeld. Vanadium, tellurium 
and bismuth are all being produced in 
East Germany, but no details are issued 
as to the volume of production or the 
whereabouts of production units. Gypsum, 
found in an anhydrous state in the Harz 
Mountains, is to be used as base material 
for a sulphuric acid plant to be opened in 
Coswig this year; the plant, using a process 
employing the formation of sulphur dioxide 
and sulphur trioxide, will be the biggest 
of its kind in the world. 


Brown Coal Industry 


Outside the field of metals and metallic 
minerals, East Germany is concentrating 
considerable energy on the development 
of its brown coal industry. East Germany 
is today by far the biggest lignite producer 
in the world, with an estimated production 
for the current year of 240,000,000 tonnes 
as compared with world production in the 
region of 500,000,000 tonnes. Brown coal 
accounts for 90 per cent of all energy and 
70 per cent of all liquid fuel produced in 
East Germany, as well as playing a large 
part in the country’s chemical industry. 
With the building-up of the “Schwarze 
Pumpe” combine, the Welzow-Siid coal- 
field, which will be one of its sources, will 
be expanded to become Europe’s biggest 
open-cast lignite working. This field con- 
tains an estimated deposit of 1,600,000,000 
tonnes and will be worked as from 1964 at 
an eventual level of 20,000,000 tonnes a 
year. In February, 1960, the commence- 
ment of exploitation was announced in a 
new brown coal deposit in the Seese area, 
estimated at 225,000,000 tonnes and to be 
yielding 13,000,000 tonnes a year from 1965. 
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GREECE 


HEN approached by a group of 
Japanese financiers visiting 
Athens early in 1959 as to the 


possibilities of Japanese indus. 
trial investments in Greece, Mr. Martis, 
the Greek Minister for Industry, emphasized 
his Government’s particular interest in 
foreign capital for the development of 
mining, especially bauxite and iron ore, 
The Japanese were asked to submit con- 
crete proposals. 


This episode clearly characterizes the 
Greek Government’s endeavours to in- 
tensify the exploitation of the vast geologi- 
cal riches still dormant in the country, 
In the first seven months of 1959, 272 
prospecting concessions were granted to 
Greek and foreign interests as compared 
with 405 prospecting permits in the same 
period of 1958. As against this contraction, 
final mining concessions granted in the 
first seven months of 1959 numbered 20 
(contrasting with only four in the compara- 
tive period of 1958) covering 189,824 
stremmas* (25,652 stremmas), bauxite 
accounting for more than half of the total, 
i.e., 11 permits (one) for 107,356 stremmas 
(5,764 str.), manganese following next with 
four permits (none) for 38,878 str., and iron 
ore third with three permits (none) totalling 
26,190 str. The balance was one permit 
each for copper ore (9,500 str.) and chrome 
ore. 


Bauxite and Iron 


Despite strenuous efforts mining activit- 
ies have not been quite up to the mark in 
1959, as borne out by the official mining 
index which has regressed (1939=100) 
from 165 for June 1958 to as low as 120 
for February and March 1959, recovering 
to 130 in April, and 135 in June, and de- 
clining to 130 in November. 


At the present time, proved reserves of 
bauxite in Greece are estimated to total 
some 12,000,000 tonnes, but as a probab- 
ility 50,000,000-60,000,000 tonnes has been 
mentioned. Most of the bauxite mined in 
recent years originated from the Elevsis 
mines, on the coast 15 miles to the west 
of Athens, where direct loading for sea 
transport is, of course, an additional 
advantage. Next in importance are the 
rich deposits near Delphi, at the Parnassus 
Mountain, halfway between Athens and 
the west coast, at the Ghiona Mountains 
a few miles further west, and near Lamia 
at the tip of the gulf opposite the northern 
end of Euboea Island where bauxite 
deposits have also been exploited. These 
deposits have been moderately worked 
so far, but a new era seems to be dawning 
for them. One of the bauxite exploitation 
concessions granted in 1959 was for 
Delphi Bauxites, a new concern owned 
50/50 by Swiss and West German interests. 
The Government intends the countrys 
wealth of bauxite to become the basis for 
the future aluminium industry—one of the 
40 large-size projects of the 1959-1963 
Five-Year plan. 


Bauxite mined in 1958 (the most recent 
official particulars available) _ totalled 
856,200 tonnes, only about 23 per cent 
more than in 1957 (833,300 tonnes) but 70 
per cent in excess of the 1955 total of 
500,100 tonnes. Out of the 1958 total, 836,400 
tonnes was exported, the Soviet. Union 
absorbing about 50 per cent, while most 
of the balance went to Western Germany. 


Iron ore mined in 1958 was down 10 
278,600 tonnes. a fall of about 35 per cent 
* 1 stremma = 10,764 sq. ft. 
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in respect of 1957 (431,200 tonnes). The 
average ore is high-grade (50 per cent Fe) 
and the Government intends setting up 
an iron and steel works (with West German 
assistance) in western Macedonia (to the 
west of Salonica). 


Ptolemais 


At Ptolemais, the centre of lignite 
mining, where a group of industries using 
lignite as raw material is being set up as 
well as two power stations, the original 
plan to mine 2,000,000 tonnes of lignite 
per annum has been discarded, the target 
now being 4,500,000 tonnes because of 
additional requirements. 


The country’s second-richest lignite site, 
near Megalopolis, in central Peloponnes, 
is being developed for early exploitation. 


YUGOSLAVIA 


slavia in 1959 exceeded the level 

attained in the preceding year by 

some 13 per cent, thus being 2 per 
cent in excess of the target set by the 1959 
social plan. Considerable differences, how- 
ever, Obtained in the rates of progress 
between the various branches of industrial 
activity. In the iron and steel industry 
output increased by 14 per cent, and in the 
oil industry the rise was as high as 18 per 
cent. Coal mining expanded by 11 per cent. 
The extraction of metal ores, however, 
increased by only 3 per cent compared with 
1958. The output of non-ferrous metals 
expanded by 6 per cent. 


| production in Yugo- 


Iron and Steel 


The steel plan for 1960 envisages an out- 
put of raw steel exceeding 1,400,000 tonnes, 
approximately 10 per cent in excess of the 
total of 1,299,000 tonnes attained in 1959, 
which in turn was more than 15 per cent 
higher than the 1,119,000 tonnes recorded 
for 1958. Within the past five years, 1955- 
1959, steel output in Yugoslavia has risen 
by SI per cent (from 805,000 tonnes), 
mainly as a result of the sustained develop- 
ment of the two main siderurgical centres, 
Zenica and Vares, both to the north-west 
of Sarajevo. At Zenica, the fourth blast 
furnace (capacity 500 tons of raw steel a 
day) was placed in service in October 1959, 
and its full effect, which will increase the 
annual steel capacity of the Zenica works 
to 730,000 tonnes, will for the first time 
appear in the 1960 results. The final steel 
capacity for Zenica (by 1972) is envisaged 
at 1,700,000 tonnes per annum. 


The country’s immense reserves of iron 
ore, about 80 per cent of which are located 
in the republic of Bosnia-Hercegovina 
(mainly in the Vares region and in the 
Ljubija district in western Bosnia) have 
been augmented by deposits discovered 
early in 1959 near Vardiste, some 80 miles 
to the east of Sarajevo, and near Mokra- 
gora, five miles to the east of Vardiste, 
extending over about 77 sq. miles. Latest 
‘stimations by Yugoslav geologists put 
these reserves at 1,000,000,000 tonnes 
with an Fe content averaging 25 per cent, 
scams ranging in thickness between 33 
and 165 ft. The main problem is to find 
4 suitable method for the elimination of 
the high Si content (averaging 35 per cent). 

€ ore also contains nickel (1 per cent), 
chrome (1 per cent), and cobalt (4 per cent), 


Near Ptolemais, an asbestos concession 
was secured in 1959 by the U.S. concern 
Kennicott Copper Corporation. In eastern 
Macedonia, between Drama and Granitou, 
a manganese concentration plant was 
completed early in 1959 as an additional 
facility for the manganese mine there. 
Oil 

The new oil law passed in 1959 favouring 
foreign investments has led to an upsurge 
in interest for oil and concessions for oil 
prospecting have been secured nearly all 
over the country in recent months. 
Zakynthos Island, at the extreme south of 
the Ionian Archipelago, where oil has been 
sought for a number of years by a Greco- 
American concern, has become part of a 
concession granted to Esso Standard Oil 
late in 1959. 


By E. A. Bell 


The development of the Vardiste- 
Mokragora deposits, facilitated by the 
narrow-gauge railway Sarajevo-Titovo 
Uzice - Belgrade, has been taken in hand. 
Once exploitation is in full swing, their 
output, coupled to that of the other iron 
ore mines, should enable Yugoslavia to 
produce at least 3,800,000 tonnes of raw 
steel per annum from 1972 onwards. 


Additional reserves, believed to total 
40,000,000 tons of iron ore, were discovered 
in 1959 close to the original Ljubija reserves, 
thus giving a new lease of life to a mining 
region which it was feared was nearing 
exhaustion. Iron ore averaging 40 per cent 
Fe was discovered in 1959 also near 
Konjic, some 30 miles to the south of 
Sarajevo with estimated reserves totalling 
some 20,000,000 tonnes. Towards the end 
of 1959, regular mining started at the new 
high grade iron pyrite deposits near Kosovo 
Polje (to the south-west of Nis, southern 
Serbia) said to aggregate several hundred 
million tonnes of ore. Half-way between 
Skopje, the capital of the Macedonian 
popular republic, and the Lake of Ohrid in 
the extreme south-west, at Kicevo, a newly- 
discovered iron ore deposit (reserves 
130,000,000 tonnes of high grade ore) is 
being developed to form the basis of the 
planned Macedonian iron and steel works. 





MINERAL AND METAL OUTPUT 


(tonnes unless otherwise stated) 
195 1959 
18,986,000 21,107,000 
Crude oil 462,154 592,485 
Methane (cu. m.) .. 46,063,000 49,993,000 
Iron ore 1,997,000 2,095,000 
2,268,000 2,228,000 
1,796,000 1,831,000 
815,000 
244,805 
8,084 
107,016 
96,138 


Lead-zinc ore 
Bauxite 733,000 
Magnesite, raw .... 223,197 
Manganese ore .... 10,036 
Chrome ore 113,569 
Antimony ore 75,524 
Pyrite concentrates . 331,000 290,000 
Aluminium, ingot . . 21,681 19,245 
Antimony regulus. . 1,665 2,281 
Copper blister 33,672 

Copper, electrolytic 29,905 

Lead, refined 84,281 

Zinc 31,248 
Quicksilver 423 

Bismuth, kg.* 76,962 

Silver, kg.* 116,691 
* 1kg = 2.2 1b. 





Eastern Europe 


Coal and Oil 


Coal mined in 1959, at 21,107,000 tons, 
was up by some 11 per cent in respect of 
1958 (18,986,000 tons) with lignite consti- 
tuting the bulk as usual (10,687,000 tons 
as against 9,401,000 tons in 1958). In 
Yugoslavia, coal is becoming increasingly 
important as a raw material for the 
chemical industry, an aspect to which 
special attention will be paid by the new 
Coal Institute. 


In 1959, the output of crude oil, at 
592,485 tonnes, was 28 per cent above 
that of 1958 (462,154 tonnes) largely thanks 
to the rich oilfields discovered early in the 
year at Osekovo and Struzac, now the 
country’s most productive oil site, some 
13 miles from Sisak (to the south-east of 
Zagreb). Full exploitation there will not 
begin before 1961. At the present time, 
total production of crude is far below 
requirements, more than 50 per cent of 
which have to be covered by imports of 
crude, mainly from Iraq and the Soviet 
Union, and of finished products. Intensified 
prospecting for oil is in progress in Monten- 
egro, in the Hercegovina, in the Vojvodina 
(to the north of Belgrade), reportedly with 
promising prospects, and it is confidently 
believed that the country’s output of crude 
will total some 1,200,000 tonnes in 1961. 


Barytes and Quicksilver 


The mining of barytes was particularly 
active in 1959, mainly with a view to exports 
to oil-producing countries. The U.S. alone 
imported the record quantity of 150,000 
tonnes of barytes (about 90 per cent of the 
entire output) valued at $2,500,000 from 
Yugoslavia in 1959. This mineral origin- 
ates not only from the older mines in 
Croatia (Topusko, Ricice, Lokve), but 
also from the newer and richer workings 
at Plevije in northern Montenegro and 
Tarcin, to the south of Sarajevo. The 
Tarcin barytes mill has an annual capacity 
of over 30,000 tons. 


Output of quicksilver, nearly all from 
Idrija, totalled 460 tonnes in 1959, 10 per 
cent more than in 1958 (423 tonnes), and 
over half of this was exported. Following 
modernization of the ovens at Idrija it is 
believed that the output will attain 530 
tonnes in 1960. 


Antimony and Bismuth 


In regard to antimony, Yugoslavia 
enjoys a commanding position in Europe, 
mainly thanks to the modernization of 
its largest antimony mine (opened in 1876) 
close to Zajaca near Loznica (north- 
western Serbia). Capacity there has been 
increased considerably since 1953, and a 
large modern smelter is in operation. 
An antimony deposit of recent discovery 
is being developed in the neighbourhood 
of the barytes and coal deposits near 
Plevije, northern Montenegro. 


Yugoslavia’s output of bismuth expanded 
to 199,610 Ib. in 1959, being 20 per cent 
over the 1958 total of 169,320 Ib. 


Bauxite and Copper 


Output of bauxite, at 815,000 tonnes, was 
up by 11 per cent compared with 733,000 
tons in 1958, but was still below the post- 
war record of 888,000 tonnes reached in 
1957. To the deposits which are being ex- 
ploited in the Hercegovina, in Dalmatia and 
in Montengro a new discovery near 
Vlasenica (south-eastern Serbia) was added 
in 1959, and is said to total 10,400,000 
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tonnes (contents over 50 per cent, with 
considerable iron oxide). Exploitation there 
is being taken in hand. 


In northern Serbia, the Majdanpek 
copper ore workings (to the north of the 
well-known Bor copper mines) have been 
further developed, and open-cast mining 


BULGARIA 


the high pace set in 1958. Coal 

production, at 15,341,000 tonnes, 
was about 21 per cent higher, and is to 
be increased on a similar scale this year, 
to 17,390,000 tonnes. The target at the 
end of the current Five Year Plan, in 
1962, is now nominally set at 19,215,000 
tonnes, but by that time output seems 
more likely to be somewhere between 
35,000,000 and 38,000,000 tonnes. Quite 
70 per cent of the total production is 
from opencast mining, and 10,300,000 
tonnes of the figure for 1962 will be 
accounted for by the coalfield now being 
developed at Maritsa-istok, where a 
reserve Of brown coal estimated at 
516,000,000 tonnes lies in thick seams 
only 12 and 90 metres below the surface. 


INING progress during 1959 
bee and even exceeded 


An important reserve of hard coal, suit- 
able for coking, has been located, during 
the year, in the Balkanbas coalfield. 


Though the vast reserve located at 
Kremikovtsi, near Sofia, is not yet in 
exploitation, the production of iron ore 
has been increased by 29 per cent, to 
376,000 tonnes. This has gone some way 
towards meeting the demands of the 
“Lenin” iron and steel works at 
Dimitrovo, where the year’s output of 
pig iron was 117,000 tonnes, of steel, 
230,000 tonnes, and of rolled steel pro- 
ducts, 167,000 tonnes, representing ad- 
vances of 46, 9 and 20 per cent 
respectively, and where the first steel plate 
to be made in Bulgaria was produced last 
October. 


This year’s production at the Lenin 
works of pig iron, steel and rolled steel 
products is to be 146,000, 365,000 and 
242,000 tonnes, respectively. 


The Kremikovtsi integrated iron and 
steel works, now in construction, will be 
producing 300,000 tonnes of pig iron, 
450,000 tonnes of steel and 300,000 tonnes 
of rolled steel products in 1964, when the 
first stage of their construction is 
completed. When fully completed, in 
1966/7, these figures will go up to 
1,100,000, 1,300,000 and 1,000,000 tonnes, 
Tespectively. Local supplies of iron ore 
will then have to be supplemented from 
other sources in Bulgaria such as Malko 
Ternovo, where it is produced together 
with copper and possibly Troyannovo, in 
the Maritsa-istok coalfield. 


An important reserve of manganese, 
‘stimated at 20,000,000 tonnes has been 
located at Ignatievo, near Varna, and 
work is in progress in preparation for its 
‘xploitation and on the: construction of a 


flotation plant with a capacity of 150,000 
tonnes, 


; Non-ferrous metal production has also 
Mcreased in 1960, as shown by the follow- 


was started from a newly-discovered sub- 
surface deposit capable of yielding 30,000 
tonnes of copper p.a. with reserves es- 
timated at 130,000,000 tonnes of ore. 
Exports of copper ore have tended to 
diminish in recent years the expanding 
domestic copper industry absorbing a 
larger share. 


By Commander Edgar P. Young, R.N. (Rtd.) 


ing figures, all in tonnes, the percentage 
increase on 1958 being given in brackets: 


Lead conc. (52 per cent) 115,000 (14) 
Lead (metal) 33,000 (20) 
Zinc conc. (52 per cent) 167,000 (11) 
Zinc (metal) (10) 
Copper 

conc. (20 per cent) 
Pyrites 

conc. (42 per cent) 


55,000 (37) 
114,000 (36) 


In order to keep down prices and to 
economize in manpower, which is becom- 
ing scarce, attention is being concentrated 
initially on the exploitation of deposits 
which can be mined by opencast methods, 
and it is planned that at least 70 per cent 
of all ore mined between now and 1965 
shall be done by such methods. For the 
same reasons, where underground mining 
has already been established, it is being 
mechanized to the utmost. Greater 
efficiency and economy are also being 
achieved by improved cleaning and sorting 
of ore. 


Steps have been taken to increase the 
output of copper, in particular, to meet 
the fast-growing demands of Bulgaria’s 
electrical and engineering industries. The 
rate of extraction at Pirdop, where there 
is a reserve of some 10,000,000 tonnes, 
has been stepped up from the very low 
annual figure of 25,000-30,000 tonnes to 
702,000 tonnes in 1958, and to over 
1,000,000 tonnes in 1959, and will be 
increased by about 250,000 tonnes annu- 
ally, for some years to come. The treat- 
ment and refining of this growing volume 
of ore have been _ correspondingly 
increased since the completion of the 
“Georgi Damyanov” plant, at the end of 
1958. Originally intended to produce 
10,000 tonnes of electrolytic copper 
annually, which it did last year, this plant 
was first scheduled to increase that figure 
to 17,000 tonnes by 1962, and to 25,000 
tonnes by 1965. Following the discovery 
of further reserves of copper ore, how- 
ever, it was decided to double its output 
by the end of 1961 and treble it by the 
end of 1968. 


The most important of the future 
producers, at Medet, is expected to reach 
an annual output of the order of 8,000,000 
tonnes, some of which will be processed 
on site in a new refinery with an annual 
output of 20,000 tonnes of electrolytic 
copper. Copper is also being produced at 
plants for the treatment of polymetallic 
ores which have been set up in Plovdiv 
and Sredna Gora, where special attention 
is being devoted to separating out such 
metals as gold, silver, cobalt, cadmium, 
bismuth, molybdenum, selenium, vanad- 
ium, germanium, caesium and tellurium. 


Prospecting for petroleum is being 
continued, especially in Northern Bul- 
garia, where some discoveries have already 
been made. Production is still relatively 
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small, and is not expected to exceed 
200,000 tonnes this year. 


Having spent £55,000,000 on geological 
prospecting during the five years 1954-58, 
and hundreds of millions of pounds on 
mineral development, the Bulgarian 
Government is going to spend a further 
£17,715,000 on prospecting, this year, and 
to invest £62,240,000 in mineral develop- 
ment. 


ALBANIA 


ESPITE its small size, the Com- 
munist-governed republic of 
Albania is a relatively large-scale 
producer and exporter of miner- 
als, and one of the suppliers of a number of 
metallic ores to fellow-members of the 
Comecon trading community. With perhaps 
the most rigid regime of any of the satel- 
lites, it is rare that news of its industrial 
production leaks out to the West. However, 
it has been announced that the national 
output, based mainly on mineral production, 
rose last year by 19.7 per cent from 1958 
levels. 


Among projects at present being carried 
out in the country is the erection of a 
smelting plant for nickel and iron ores. 
Help is being granted here by Czecho- 
slovakia, which at present smelts the ores 
at its Witkowitz installation, and in repay- 
ment for this aid Albanian ores are being 
supplied to Czechoslovakia. 


Chrome ores, the last obtainable output 
figures for which stand at 140,000 tonnes a 
year—by now doubtless higher—are being 
exported by Albania to Hungary, Poland 
and East Germany. Exports will increase 
in the future and under a long-term plan 
covering the years 1961 to 1975 a new 
plant will be built for the production of 
chrome and iron. Albanian iron ore is at 
present exported to Hungary. Chrome ore 
Output rose last year by 23.1 per cent. 


The development of the country’s copper 
industry is being carried out with East 
German assistance. The town of Kurbnesh 
in northern Albania will become the centre 
of the industry with the opening within 
the coming year of a copper processing 
plant equipped by the East German “‘Ernst- 
Thalmann-Werk” and ‘Karl-Liebknecht- 
Werk” there. At present Albanian copper 
ore goes mainly to Poland and East 
Germany, and brass to countries including 
Hungary. Latest figures for copper ore 
output, again probably long overtopped, 
are, as for chrome ore, 140,000 tonnes 
annually, but an increase of 20.4 per cent 
was announced for 1959. Exports will be 
built up as part of the 1961-1975 fifteen- 
year plan. 


Hard coal, produced at a rate of some- 
thing over 200,000 tonnes per year accord- 
ing to most recent statistics, is exported 
to a certain extent. The supplying during 
the current year of a Hungarian-made 
briquetting plant under a long-term credit 
agreement will aid future coal industry 
development. 


Mineral oil, produced at 340,000 tonnes 
or more per year, is exported to countries 
including Hungary. 


Indications are that the mineral-mining 
industry now accounts for about half of 
the Albanian industrial production pro- 
gramme, and it is to be expected that as 
far as is possible the country will be helped 
by its fellow-satellites to build this impor- 
tant industry up. 
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To the engineer specifying conveyor belting for a coal mine, 
Scandura appeals as a really sound prospect. He knows that 
Scandura was the first P.V.C. covered and impregnated belting to 
be made—the first belt of its type to be accorded National Coal 
Board Fireproof Approval. And ever since then, more and more 


mines have been using Scandura belting, without trouble of any kind. 


CAINDURIA 


The Original P.V.C. Fire Resistant Conveyor Belting TN 


Manufactured by the BELTING DIVISION OF BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 
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Northern Europe 


NORWAY . 


SWEDEN 


WEDEN’S production and exports of 
iron ore, which showed a noticeable 
downward trend during 1958 and 
the first part of 1959, made a marked 

recovery during the last part of the year. In 
1960 exports are calculated to reach at 
least the figure for the record year—1957— 
and will perhaps exceed it. The beginning of 
the past year witnessed a reduction in the 
operations at some mines, but this situation 
has been improved by continued rationali- 
zation. The improvement will, if desired, 
give a higher annual output. 


LKAB, which during 1959 produced 
10,800,000 tonnes in Kiruna and 2,800,000 
tonnes in Malmberget, increased the pro- 
duction share of underground mining at 
Kiruna to 60 per cent. Of the production of 
Malmberget 117,000 tonnes was in the form 
of concentrates and 125,000 tonnes in 
pellets. 


The sinking of the shaft and driving of 
headings, as well as the installation of 
machinery, has continued in Kiruna and 
an inclined road, which has been driven 
down to 320m. depth, will be used by 
buses. The new office is expected to be 
ready for occupation on March 1, 1960. 


The first section of the new dressing 
plant at Vitafors, Malmberget, was sched- 
uled to come into use in January this year. 
The present extension stage gives an annual 
capacity of 600,000 tonnes of pellet concen- 
trate, or 1,200,000 tonnes of coarse concen- 
trate. During the Spring of 1960 the en- 
larged pellet sinter plant was due to start 
operation, thereby increasing capacity from 
140,000 tonnes to 300,000 tonnes yearly. 


Under the guidance of the Geological 
Prospecting Department of Sweden—SGU 
—the investigations of the fields of 
Levedniemi and Mertainen continue. 


Gréngesbergsbolaget’s newly opened mine 
at Strassa, which is planned for an annual 
output of about 430,000 tonnes of iron ore 
concentrate, started up during the autumn 
and current operations have given very 
satisfactory results. The planned pellet 
sinter plant has been temporarily postponed. 
At the company’s mine in Grangesberg an 
experimental plant for the flotation process 

been built for treatment of waste pro- 
duct, whereby hematite and apatite concen- 
trate are produced. This plant also will 
operate during 1960. In general, the ration- 
alization accomplished has contributed to 
lower costs. 


Stora Kopparbergs Bergslags AB’s new 
ing plant in Grangesberg for iron ore 
Concentrate was operated for testing pur- 
Poses during January, 1960. At the iron 
ore mine in Tuna-Hastberg the entire hoist- 
ing works has been put into operation; 
ence the new central plant has been en- 
tirely completed. A total of 200,000 tonnes 
of ore-bearing rock will be hauled yearly. 
€ recently blasted tunnels in Blétberget 
or conducting sea and purified waste water 
mil be put in operation. At the Rattvik 
lime works the plant will be extended by 
the addition of a rotatory furnace. 


SWEDEN . DENMARK 


By John Hedlund 


Stallbergsbolagen, Ludvika, who during 
the first part of 1959 were obliged to 
suspend production at some of their iron 
ore mines, have, through an_ increased 
output at the Idkerberget and Forsbo mines, 
succeeded in keeping the 1959 hauling 
quantity at the same level as during the two 
previous years, normally about 1,030,000 
tonnes of ore-bearing rock. Exploration 
has been started at the company’s mine in 
Klara in Narke and in the Vasman field at 
Ludvika preliminary investigations of the 
iron ore resources are being made. 


Norbergs Grufférvaltning’s new dressing 
plant at Balsjon, Norberg, is under construc- 
tion; the installation of separators and shak- 
ing tables is in progress and a flotation de- 
partment for finer hematite iron is planned. 
In general the plant is designed to produce 
a yearly quantity of up to 300,000 tonnes 
of iron ore concentrate which by the adop- 
tion of a flotation process can be raised to 
350,000-360,000 tonnes. The dressing plant 
is expected to be in operation during 
the last part of the first six months of the 
year. The 2.3 km. long transport drift at a 
depth of 250m. which is associated with 
the new central plant has reached the Gustaf 
Adolfs shaft and Nygruvan mine. The crush- 
ing station is being blasted at a depth of 
300 m. 


Riddarhytte AB, in connection with its 
new Central Plant at Backegruvan at 
Riddarhyttan, has sunk a shaft from 150 
to 300 m. which is intended for ore hoisting 
and passenger transport and for hoisting 
of about 400,000 tonnes of ore-bearing rock 
per year. The sinking of the shaft to a depth 
of 480 m. and the planned dressing plant 
should be completed in 1961. An output of 
160,000 tonnes of magnetite concentrate 
is foreseen. 


At Fagersta Bruk’s iron ore mine 
Rudgruvan the blind shaft and hoisting 
shaft have been sunk from 170 to about 
340 m. and the new level is being reached; 
the crushing station will then be moved 
down from the 125 level, which will take 
place at the turn of the year 1960-61. The 
production of concentrate will accordingly 
be increased from 30,000 to 50,000 tonnes 
per year. 


Shaft sinking is proceeding at Boxholms 
AB’s iron ore mine in Kantorp and Stav. 
At Kantorp a new central shaft has been 
driven from 154 m. to the surface and from 
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the shaft in the ore a drift has been made 
to the shaft position at 350m. depth, where 
the central shaft will be driven to reach the 
154m. level. The sintering works was 
modernized and rationalized during the 
year by increased storage space, increased 
number of sintering pellets, and improved 
transportation arrangements for supply of 
materials. In Stav the shaft has been sunk 
from 123 to 240 m. and continued sinking 
is going on to 282m. Expansions are in- 
tended for rationalization, but not to 
increase the total production. 


Bastkaérns Gruf AB is building a rod 
mill, which is designed for a yearly pro- 
duction of 20,000-30,000 tonnes of iron ore 
concentrate per year. 


At Dannemora Mines the hoisting of ore- 
bearing rock is to be increased in the com- 
ing years to 540,000 tonnes, which is 
estimated to yield 260,000 tonnes of lump 
ore and 58,000 tonnes of concentrate. 


The new dressing plant at SKF Hofors 
Bruk’s mine Mossgruvorna is in full opera- 
tion with a yearly capacity of 40,000- 
50,000 tonnes of iron ore concentrate. In 
the 33 m. high shaft headgear an ore hoist 
and a passenger hoist are installed, both 
of Koepe type with counterweights and 
driven by a.c. The loading arrangements 
underground are automatic with belt con- 
veyer. In the company’s. mine at Vinges- 
backe the 11m. wide’ pillars remaining 
between the shrinkage stoping are blasted 
with 5,000 kg. blasting explosives. 


During 1959 the Gruv AB Langban and 
Persbergs Grufve AB were merged with 
Uddelholms AB. 


At Yxsjéberg’s scheelite mine a 33m. 
high concrete headgear has been built, and 
during 1960 the crushing plant and auto- 
matic loading equipment will be installed 
in the 350 m. deep hoisting shaft. 


In Tuolluvaara Gruv AB the new shaft 
for material and passenger transport is 
scheduled to reach 320m. during the last 
half of 1960 and 500m. during 1961. A 
50m. high concrete headgear has been 
erected. The shaft will have a skip for 
rubble, which, served by a 4x 2 m. passen- 
ger lift, should be able to transport shaft 
trucks for material transportation. This 
shaft in connection with which a macadam 
plant will be installed, improves the possib- 
ility of increased hoisting in the Central 


_ Shaft. 





Iron ore 

Pyrite 

Lead concentrates 
Zinc concentrates 
Copper concentrates 
Tungsten concentrates* 
Fluorspar 

*60 per cent WO, 


refractory clay have been extracted. 





CHIEF MINERAL OUTPUTS 
(in tonnes) 


At the Héganas mines in the Province of Scania 269,000 tonnes of coal and 166,000 tonnes of 


1958 
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Bucket Wheel Excavators. Bucket 
Chain Excavators and other large 


scale earth moving equipment. 
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From AB Statsgruvor’s Haksberg field 
itcan be reported that a break-through has 
been made between the Central Shaft and 
Kallbotten, so that ore from the 6 km. long 
field from Iviken in the south to Kallbotten 
in the north can now be transported under- 
ground to the central shaft for hoisting. In 
the company’s mine in Norberg a drift 
has been driven to extend between the 
Eskilsbacke field and Mimer field. The 
buildings for the new plant at Mimer com- 
prising shaft headgear, crushing and storage 
bin and dressing plant are now ready, and 
the installation of machines is _ being 
carried out. 


At Bolidens Gruv AB’s sulphide mines 
the sinking of the central shaft in the 
Renstro6m mine has been started. A 3.5 km. 
Jong connecting drift between Langsele 
and Langdalsmines has been commenced. 
Extraction at Ostra H6égkulla mine has 
been suspended. In Kristineberg mine 
preparatory work has begun at 410m. 
depth and in the Ravliden field investiga- 
tion and preparatory work has been carried 
out by sinking the shaft to 430 m. depth. 


In Laisvall, where a rock crushing 
station with loading facilities for railway 
cars has been established in the part of the 


NORWAY 


N 1959 Norway’s metal production, 
which is partially based on imported 
ores, was increased. The total output 
of metals and alloys for the year 
amounted to nearly 416,000 tonnes crude 
steel, 274,000 tonnes of ferro-alloys, and 
145,000 tonnes of aluminium. Copper, 
nickel and zinc were also produced. 
Metals are Norway’s biggest export com- 
modity and in 1959 exported metals were 


| worth about 1,473 million kr. The total 


Norwegian iron- and metal-ore production 


' did not exceed 300 million kr. for the 


year. 


The output of the Norwegian iron 
mines has been more or less unchanged. 
The largest producer, the A/S Sydvar- 
anger, delivered nearly 1,100,000 tonnes 
of concentrate. In the Dunderland iron 
ore deposits, which were bought in 1947 
by the Norwegian Government, develop- 
ment work was started on a small scale in 
1958 in order to produce ore for a pilot 
plant erected to give practical experience 
inthe dressing problems of the hematite- 
magnetite ore. The planned future pro- 
duction is intended to be smelted by the 
Government steel works at Mo in Rana. 


_The pyrite mines have been showing 
Increased activity on the prospecting side. 
One of the oldest existing producers in 
the country, the Orkla Grube-A/B, is 
starting a 500 m. deep subvertical shaft to 
Investigate the Western extension of the 
orebody, which has been located by 
diamond drilling and geophysical pros- 
Pecting. 





CHIEF MINERAL OUTPUTS 
(in thousands of tonnes) 
1957 1958 1959* 
Iton ore and conc., 


Imenite conc. .... 1,758 1,813 1,700 
Copper conc. 29.7 30.0 28.7 
Pyrites 844 793 732 
linc and lead conc. 15.5 20.8 18.7 
Molybdenum conc. 0.31 0.36 0.39 
I lobium conc. 

0% Nb:O,+Ta.0; 0.19 0.29 0.34 


Estimate 
netics 





mine west of lake Laisan, a ““Water” decree 
of the court made it possible during the 
year to increase production progressively 
from the present 700,000 tonnes of ore- 
bearing rock per year up to 1,200,000 
tonnes. Vassbo mine in Dalecailia is ready. 
The room and pillar method of mining will 
be employed and hauling will be done by 
skips of five tons carrying capacity. After 
single stonegrinding in a mill of 7m. 
diameter the ore is concentrated by flotation 
concentration. The capacity of the works is 
150,000 tonnes a year. The deposits are 
estimated at 3,000,000 tonnes with a Pb- 
content of 6 per cent. A new central shaft 
has been sunk down to 355 m. at the Adak 
and Lindsk6éld mines. Blasting with ammon- 
ium nitrate has been tried with success at 
many of the company’s mines and a modi- 
fied gobbing with roof filling and waste 
sand has been adopted at Garpenberg and 
Kristineberg. 


The Geological Prospecting Department 
of Sweden—SGU—during their investiga- 
tions at Stekenjokk in Lapland discovered 
9,000,000 tonnes of pyrite with 1.5 per cent 
copper and 3.4 per cent zinc. At Maurliden 
the presence of pyrite with arsenic, zinc 
and copper was revealed by diamond 
drilling. 


By Per Sandvik 


In the mountains in Central Norway, 
the Folldal Verk A/S has been locating 
a pyrite orebody by diamond drilling. 


The production of non-metallic minerals 
and rocks is increasing. The only graphite 
producer in Scandinavia, the Skaland 
Grafitverk produced 4,895 tonnes in 1959 
against 4,470 in 1958. About 95 per cent 
of the output is exported. 


Olivine sand, which is used for foundry 
sand and refractory lining, has been 
exported to West Germany for manu- 
facture of forsterite. Next year the 
forsterite factory is to be erected at the 
mine and run by A/S Olivin; initial out- 
put will be 3,000 tonnes a year. The pro- 
duction of olivine was 31,000 tonnes in 
1958 and only 28,000 tonnes in 1959 
because of delayed shipping. 


The extensive deposits of nepheline 
syenite on an island in the Alta district 
are to be utilized next year. The mined 
rock will be dressed and sold to manu- 
facturers of glass, porcelain and ceramics. 
The planned rate of production is 
25.000 tonnes per year and about 90 per 
cent is intended for export, according to 
Christiania Spigerverk. The other pro- 
ducers of nepheline syenite are Canada 
and Russia. 


Dolomite production is increasing and 
120,000 tonnes was mined this year. Two- 
thirds of the dolomite was used in 
metallurgical plants, mainly for the 
production of magnesium metal. The 
production of micronized dolomite, talc 
and other “micro-minerals” amounted to 
about 50,000 tonnes. 


The stone industry exported blocks of 
slate, marble and granite worth about 
12,000,000 Norwegian kr. 


Limestone, which is found in many 
qualities and in many parts of the 
country, is mined underground and in 
quarries in quantities of about 3,000,000 
tonnes/year. Norway produces enough 
cement for its own needs and for export. 
Output amounted to 1,103,000 tonnes last 
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year against 1,034,000 tonnes in 1958. 
About 78,000 tonnes were exported. 


The coal at Svalbard (Spitzbergen) 
belongs stratigraphically to the tertiary 
group. The two mines delivered about 
272,000 tonnes last year. The coal from 
the largest producer, the Store Norske 
Spitsbergen Kullkompaniv, contains 6-7 
per cent of ashes and 38-40 per cent of 
volatile constituents. A plant in Norway 
for the production of coke has been 
projected. At present the main consumers 
of Spitzbergen coal are West Germany 
and Northern Norway. 


In the field of mining technology 
Norwegian equipment for electro-magnetic 
prospecting from diamond drill holes has 
been developed. Special equipment—e.g. 
the new raise platform and further shaft 
sinking equipment—has been accorded 
particular attention in some mines in 
order to speed up development work. 


Extensive prospecting, including air- 
borne geophysical prospecting, was carried 
out in several parts of the country. 


DENMARK 


INERAL production in Denmark 
is restricted almost exclusively 
to the Jutland peninsula and 


to Greenland, which is under 
Denmark’s administration. 


In Jutland several production projects 
are planned. Lime deposits in the Grenaa 
area are to be used as base material in a 
£5,000,000 plant for the production of 
ammoniacal fertilizer to be established by 
a Danish-Norwegian consortium. This 
plant will come into operation in 1962. A 
further 1,500,000 tonnes of brown coal 
were found in Jutland last year, and it is 
expected that the existence of 3,000,000 
tonnes will be established in an area at 
present being explored, which is bordered 
by Herning, Videbek, Holstebro and 
Resen. At present Danish lignite deposits 
are estimated at 50,000,000 tonnes, and 
borings are to continue for a further three 
to five years. Recent exploration for salt 
deposits has proved rewarding. 


Products of the Danish mineral industry 
include bog ore, now sold to every country 
in Europe and to India. Exports are rising 
steadily, some 60,000 tonnes being shipped 
to the U.K. annually. 


The Dansk Mangansulfatfavrik Co., 
which operates a manganese sulphate plant 
in Bolderslev, South Jutland, has recently 
established a subsidiary company, the A/S 
Dansk Tung-Sand Industri, to extract 
zircon, magnetite, ilmenite, garnet and 
titanite minerals from sand deposits along 
the coast of the northern part of the 
peninsula of Jutland. The extent of the 
deposits is not known; however, they have 
been examined in co-operation with 
Denmark’s Geological Research Depart- 
ment. 


Greenland’s cryolite industry, based 
on the port of Ivigtut, celebrates its hun- 
dredth anniversary this year. With annual 
exports ranging between 40,000 and 
50,000 tonnes a year, it makes the biggest 
single contribution to Greenland’s economy. 
Exploration is being undertaken. 


Lead and zinc ore continues to be pro- 
duced at Mestersvig in north-east Green- 
land; the Nordic Mining Co. states that 
the deposits will be exhausted by the 
end of 1961. New deposits are being sought. 
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Progress has been made in the plans to 
build a transit harbour for Canadian iron 
ore on the Greenland coast. A North- 
American-West Germanconsortium, backed 
by the American Universe Tankships 
Inc., is negotiating to lease the islands of 
Rype and Tartunguak and certain mainland 
sites from the Danish Government for 
90 years to build a $21,000,000 ore port for 
Ungava ores. 


Studies are still in progress to decide 
whether exploration of molybdenum de- 
posits in the east of the island is likely 
to turn out to be economically worth- 
while. 


Uranium deposits in concentrations up 
to 1 kg. per tonne are reported to have 
been discovered recently in South Green- 
land. 


FINLAND By Herman Stigzelius, D.Tech. 


tonnes of extracted ore and stone, 

remained in 1959 on the same 
level as in the previous year. After the 
new mines under construction have begun 
their production, the total output will, 
however, increase noticeably within the 
coming years. 


HE output volume of the ore 
mines in Finland, nearly 2,600,000 


The output has continued uninterrupted 
at the Outokumpu copper mine, the 
Vihanti zinc mine, and the Yl6jarvi 
copper mine of the Outokumpu Oy. The 
new Kotalahti nickel-copper mine of the 
same company began its production in 
October, 1959. 


The constructions at the Korsnis lead 
mine of the Outokumpu Oy have pro- 
gressed according to the plan and the 
mine will begin operating during 1960. 


In the summer of 1959 the Outokumpu 
Oy commenced the development and 
equipment of the mine at the Pyhisalmi 
copper and zinc bearing pyrite deposit 
discovered in the previous year. Extraction 
will be 600,000 tonnes of ore per annum 
beginning in 1962. The pyrite concentrate 


produced will be roasted in the factory 
which is planned to be built at Kokkola. 

In the ore investigations of the Outo- 
kumpu Oy at the Metsaimonttu zinc-lead 
mine, where production finished in 1958 
through exhaustion of ore, new orebodies 
have been discovered. Exploration is 
continuing. 


Production at the Otanmiaki ilmenite- 
iron mine of the Otanmiaki Oy was slightly 
lower. The Company’s new Karvasvaara 
iron mine in the region of Misi began 
production in July, 1959. The annual 
output will be about 100,000 tonnes of 
ore. The exploration of the iron ore 
deposit called Raajiarvi, situated in the 
same region, is being continued. 


Prospecting by the Suomen Malmi Oy 
in the Kolari iron ore field is proceeding. 
The decision to construct the railway to 
Kolari and to transfer the mining rights to 
the Otanmaki Oy was made in 1959. 


The Oy Vuoksenniska Ab has started 
sinking of the shaft at Haveri gold mine 
for the continuation of production. 

The parallel investigations of the Oy 
Vuoksenniska Ab in both the Nyhamn 


and Jussar6é fields have proved that th 
exploitation of Jussar6é wil! become mo 
profitable. On account of this the com. 
pany has concentrated its exploration op 
Jussar6. The preliminary programny 
aims at the commencement of production 
in 1961, initially with the extraction of 
about 300,000 tonnes per annum. 


The investigations of uranium ore by 
the Atomienergia Oy at Eno led in 1959 
to the commencement of construction 
work at the mine called Paukkajanvaara 
Production was scheduled to begin in the 
spring of 1960. The annual extraction 
will be about 30,000 tonnes of ore cop- 
taining 0.2 per cent U;O,. 


The Ruskealan Marmori Oy has been 
sinking the exploration shaft at the 
Luikonlahti copper ore deposit. 


Through the eftorts of the Geological 
Survey of Finland a chromite deposit, 
which seems promising, was discovered 
near Kemi in the autumn of 1959, 


MINERAL PRODUCTION 

(tonnes unless otherwise stated) 

1957 1958 1959 
297,000 255,000 

Iron conc. and 
pellets 210,000 
Zine cone. ... 81,000 
Ilmenite ..... 106,000 
Cathode copper 25,800 
Nickel conc, 
Lead conc. 

Vanadium 
pentoxide 470 
Wolfram conc. — 
Silver, kg.... 11,600 
Gold, kg. ... 700 


215,000 
86,000 
106,000 
30,700 


4,500 4,000 
700 
320 

17,400 
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ITALY By E. A. Bell 


ONTINUING the trend shown in 

recent years, industrial production 

in Italy showed further marked 

progress in 1959 reaching 10.8 per 
cent above the level recorded in 1958. 
In the mining and metal industries, the 
output of coal rose by 17.9 per cent, and 
that of liquid fuels and methane showed 
an increase of 16.1 per cent. On the other 
hand, the output of metal ores contracted 
by 6.9 per cent. The extraction of sulphur 
in Sicily (responsible for 90 per cent of 
Italy's entire sulphur production) fell by 
no less than 24.8 per cent. Non-metal ore 
processing rose by 11.4 per cent. 


Quicksilver 


The London quotation for quicksilver 
experienced a heavy fall in the second 
half of 1959. This weakness prompted 
Monte Amiata, the leading Italian 
mercury concern, to discontinue producing 
for stock, with the result that quicksilver 
ore mined in 1959 was 16 per cent below 
the volume recorded for 1958; quicksilver 
metal contracted by nearly 20 per cent. 
For years the quicksilver industry in 
Italy had been battling for the abolition of 
the quicksilver metal production tax of 
Lire 32,000 a flask (£18 or $51), intro- 
duced to enable the Government to 
participate in the boom when the industry 
was flourishing in the first post-war 
period. The industry had always felt that 
tax to be crippling production, as indeed 
it was. At last, in 1959, the Government 
gave way; not, however, by abolishing 
the tax but by suspending its application 
for three years as from February 19. 


_The fall in the world price for quick- 
silver prevented the Italian industry from 
reaping the benefit of this alleviation. 
Restriction of output was accompanied by 
continuous labour unrest. Due to un- 
certainty as to the re-introduction of the 
suspended tax, quicksilver producers were 
unwilling to embark on costly moderniz- 
ation and rationalization programmes. 


Despite all difficulties Monte Amiata 
was able to report a net profit of 
Lire 218,000,000 in 1959, as compared 
with a loss of Lire 170,000,000 in 1958. 
The fact that exports of quicksilver metal 
jumped to 78.3 tonnes in January last 
48 against only 30 tonnes in January, 


1959, has been interpreted as a good 
omen. 


Asbestos 


While asbestos mining in Italy is still 
featively small industry it is claimed 
hat Italy is the only country in Con- 
linental Europe where asbestos occurs in 
‘ommercial quantities. So far, there is 
me One asbestos working in production 
R taly, near Balangero in Turin province. 
¢portedly, the asbestos content at 


Balangero averages 1 per cent, the fibres 
being comparatively short, and the local 
processing plant handles an average of 
50 tonnes of rock a day. Not far away, in 
Varaita Valley in the frontier mountain 
region to the south-west of Turin (Saluzzo 
province), another asbestos site has been 
under development since 1955, close to 
Sampeyre village. The promoters, so far 
unable to secure an exploitation permit, 
claim the contents of the rock to be as 
high as 10 per cent and that it is of the 
long-fibre grades. 


Sardinia 


For quite a number of years one of 
Sardinia’s economic mainstays has been 
mining, though this has been largely 
limited to coal in the Sulcis region to the 
south-west, and to lead, zinc and silver. 
Sardinia’s unfavourable geographical posi- 
tion and transport difficulties, lack of 
capital and initiative have prevented the 
island’s rich known, but untapped, geo- 
logical resources from being exploited to 
the full. 


Now the situation has begun to change. 
The autonomous Sardinian Government’s 
development programme attaches great 
weight to the promotion of mining 
activities and there exists at Cagliari, the 
island’s capital, a special Mining Com- 
mittee—Comitato delle Miniere—dealing 
with mining problems, Italian and foreign 
capital has been attracted by facilities 
provided by a special investment law, and 
exploration concessions, covering almost 
the whole island, have been granted for 
lead, zinc, silver, iron, copper, barytes, 
nickel, fluorite, kaolin, feldspar, antimony 
and arsenic as well as for oil and natural 
gas. Among foreign interests West 
German concerns have shown great initi- 
ative, and 200 tonnes of iron ore is to be 
taken to Essen for examination. The iron 
ore originates from a site near Domus- 
novas, in the south-west, near Carbonia, 
the centre of the Sulcis coal region. 


Iron and Steel 


Pig iron produced in 1959 totalled 
2,098,000 tonnes (2,060,000 tonnes in 
1958) while the output of raw _ steel 
expanded at a quicker rate to 6,761,000 
tons (6,271,000), still below the record of 
6,787,000 tonnes attained in 1957, but the 
annual rate of production reached 
7,700,000 tonnes in the last quarter. The 
State-owned Finsider concern accounted, 
as in previous years, for the bulk of the 
pig iron and steel produced. Finsider is 
to add to its four production centres 
(Genoa, Trieste, Piombino near Pisa and 
Naples) a fifth one at Taranto, the build- 
ing of which is in hand. Initial steel 
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capacity at Taranto, which (late in 1961) 
will be over 1,000,000 tonnes per annum, 
is to be doubled within ten years. The 
Taranto project had been strenuously 
opposed by advocates of private initiative 
(these are unfortunately. losing ground in 
Italy at the present time) the more so as 
there is another iron and steel project in 
the making, a private enterprise in 
northern Sicily. 


Coal 


Coal, excluding lignite, mined in Italy 
in 1959 rose to 1,116,000 tonnes, of which 
707,000 tonnes originated from the 
Sulcis mines, though the increase there 
was limited to 4 per cent. While lignite, 
mostly from Tuscan and Umbrian mines 
is almost wholly used for producing 
electric power, industrial and other 
categories of coal consumers have to rely 
on imported coal. Output totalled 
8,018,961 tons in 1959, as against 
9,047,469 tons in 1958. 


Sulphur 


The Italian sulphur industry, four/fifths 
of which is located in Sicily, was unable, 
in 1959 too, to solve the crippling 
problems with which is has been at grips 
for many years. This, despite the notable 
increase in world sulphur consumption. 
Sulphur exports dropped further to 29,200 
tonnes from 30,600 tonnes in 1958, and 
the production of molten sulphur marked 
a substantial fall of 24.8 per cent to 
121,186 tonnes, but ground sulphur rose 
by 14 per cent to 21,684 tonnes. 


The Sicilian section of the industry 
forms at present the object of a plan 





MINERAL AND METAL OUTPUT 
(tonnes unless otherwise stated) 

1959 

64,050 74,986 

299,085 


Aluminium, ingot ... 
Bauxite 292,085 
Coal 

(excluding lignite) 942,000 1,116,000 
Iron ore 1,282,872 1,237,027 
Lead ore 93,966 83,219 
Quicksilver ore 294,210 247,203 
Quicksilver metal 1,592* 1,580 
Zinc ore 276,147 264,881 
Pyrites 1.515.064 1,521,316 
Barytes 93,154 97,180 
Fluorite 139,976 155,109 
Asbestos 36,216 44,791 
Sulphur, molten 161,211 121,186 
Sulphur, ground 18,955 21,684 
Crude oil? 1,535,000 1,695,000 
Pig iron 
Steel, ingot 
Natural gas (cu. ft.): 

1958 182,871,426,000 
1959 216,069,406,000 


*January-November 1958. _ 
tAlmost wholly from Sicily. 
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wolved by the sulphur committee of the 
Common Market. A thorough reorganiz- 
ition and modernization is envisaged 
wsting Lire 10,000,000,000 plus a further 
Lire 30,000,000,000 for the development 
of other industries in the island planned 
‘0 become substantial users of sulphur. 
Finance is to come from the Investment 
Bank. Supplementing these efforts, 
American interests (Fraser Weir and 
sssociates, of Chicago) are at present 
sudying the possibilities of grafting their 
wstem of scientific management on to 
Sicilian sulphur mining, which has also 
pen adversely affected by by-product 
silphur increasingly being produced in 
Europe. 


Uranium 

Present plans, evolved by the Italian 
Atomic Power Committee, aim at 
increasing the annual output of uranium 
metal to 770,000 lb. by 1962. For the 
current year, the aim is 143,000 lb., and 
for 1961 286,000 Ib. The 1962 total will 
represent about 13 per cent of the natural 
uranium required as fuel for the reactors 
set up in Italy by that year. The metal is 
to be produced from uranium ore to be 
mined in the Maritime Alps and Cottian 
Alps (both in the frontier region of the 
south of Turin), and in Val Gardena, a 
valley in the Dolomites, to the south of 
the Brenner Pass. 


WESTERN GERMANY _8By Otto van Rossum 


favourable year for certain branches 

of the mining industry, for others only 

a passable one. For the main branch, 
deep mined coal, it brought severe prob- 
lems, as in previous years. 


[: an economic sense 1959 was a 


Coal 


Ever growing coal stocks, short time 
and dismissals were typical of mining dis- 
tris. Only in the last months of the year 
did the effects of drastic correcting mea- 
sures by the mines and certain changes 
in the market make themselves agreeably 
fet. Since 1957, when the universal cry 
for ever greater output was silenced, the 
pit coal industry has dared to allow its 
manpower to diminish. 


_The inherent difficulty of the mining 
industry, and in particular, of the deep 
mined coal industry, in taking remedial 
action in comparison with other branches 
of industry, is clearly highlighted by the 
following index figures of West German 
tet production for December, 1959 (1936 
equals 100), as compared (in brackets) 
- December, 1958 and with November, 


for industry as a whole 

270 (+ 13 per cent) (—5.6 per cent) 
for the mining industry as a whole 

155 (+ 6 per cent) (—1.3 per cent) 

for the coal industry (including lignite) 
. 120 (+ 3.4 per cent) (— 0.2 per cent) 
lorthe iron and steel producing industry 
237(+ 8.2 per cent) (—6.0 per cent) 
— _ and steel manufacturing 

us’ 


177 (+ 36.2 per cent) (—7.3 per cent) 


These figures show that the fluctuations 
for coal were by far the lowest. The 
im of passing through the period of 
idjustment with as little short time work- 
ig a possible in the interests of the 
uning population and the trade, was 
chieved only in the second half of the 
tar. In November and December there 
¥’s hardly any short time, while coal 
an even went down to a certain 


R. general, however, the balance be- 
oa extraction and offtake was not 
a although production as compared 
i was reduced by 7,000,000 
can” to 12,560,000 tonnes (—5.3 per 
a Stocks of fuel, which in the year 
Mously had increased to 12,300,000 


Q 


tonnes, grew, it is true, by only 3,300,000 
tonnes to 16,400,000 tonnes of which 
9,675,000 tonnes (+ 20.3 per cent) were 
bituminous coal and 6,774,200 tons coke 
(+ 35.3 per cent). The availability of 
bituminous coal at the mines increased by 
250 per cent, to 1,003,000 tonnes but coke 
decreased by 27 per cent. Likewise, stocks 
held by consumers, who are all too pru- 
dent in such matters (c.f. report for 1958) 


‘ declined in comparison with 1958 between 


Noveiaber, 1958 and November, 1959 by 
3,026,000 tons (—24 per cent). Stocks at 
mines declined in November of the year 
under review 24 times as quickly as the 
monthly average; perhaps a small ray of 
hope. The number of employed workers 
in the year under review declined by 
49,500 (—10.4 per cent) to 424,500, 
underground by 11.4 per cent to 39,300. 
Against that, output per shift under- 
ground rose from 1,642 kilos to 1,845 
kilos, i.e., 12.4 per cent, in December, 
1959, thereby exceeding by 56 kilos the 
figure for 1938. The improvement is 
undoubtedly the result of the longer shifts 
worked from May 1 and operating 
improvements. 


Without the drop in imports from the 
U.S. of 6,640,000 (—S8 per cent), the 
position of the West German deep mined 
coal would have worsened still more. The 
import from other countries within and 
outside the Coal and Steel Community 
continued to be modest. The very appre- 
ciable pressure which oil exerts on the 
coal industry would not in local cpinion 
be lightened by the _ establishment 
by the Coal and Steel Community of a 
limitation on deliveries by its members, so 
long as oil, under its protection was 
allowed freely and without limit to be 
imported, and thus increase its share of 
the market through its avowedly cut 
prices. The Bundestag has recently passed 
an interim measure for the higher duty 
on mineral oil which, however, still needs 
the assent of the Bundesrat. 


Positive improvements to help to main- 
tain profitability of the coal plants 
continuing to operate were vigorously 
continued during the year. These were: the 
acceleration of improvements in extrac- 
tion in the plants remaining after con- 
solidation, especially through the above- 
mentioned machines. Their full exploit- 
ation is being facilitated by new mining 
maintenance equipment. The numerically 
reduced but spatially enlarged cutting faces 
and haulage ways require to be much bet- 
ter secured against roof pressure through 
timbering of greater load-carrying capa- 
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city, and yet lighter to handle. With this 
object, the improvement of the hydraulic 
ram and the fixing of roof ties is being 
studied. Against cheaper and more 
thoroughgoing preparation and utiliza- 
tion must be set the fact that machine 
cut raw coal has become dirtier. For the 
better study of this and cther questions 
a mining research institute was erected 
near Essen and was opened during the 
past year. 


The Saar has not been brought into the 
present report until now, because its 
capacity and output figures also include 
the poorer quality coals and therefore 
only percentage changes have a value 
for comparison. Output in the Saar has 
fallen only by 1.1 per cent, namely by 
177,000 tonnes from 16,250,000. The yield 
underground has risen from 1,827 kilos to 
1,883 kilos (+ 3 per cent) of raw coal, 
and in December, 1959 was as much as 
2,018 kilos (+ 10 per cent). Taking into 
account the reduction of manpower in the 
Saar of 3,400 (—6 per cent), the total 
decrease of miners in all West German 
mining districts amounts to 52,900 (—10 
per cent). 


Brown Coal 


The brown coal mining industry, with 
its own operating and market conditions, 
has been hardly affected by the recession 
in the coal market. Production was un- 
changed at 93,400,000 tonnes and only 
the production of briquettes declined, 
with the shutting down of older briquet- 
ting plants for the benefit of outlets for 
raw lignite, to 15,210,000 tonnes (— 7.5 
per cent). 


Lead and Zinc 


Faced with the price collapse previously 
reported‘ upon, the West German metal 
ore mining companies resorted to self- 
help immediately to counter the disturb- 
ance of the metal market originating in 
the U.S.A. Nine plants were closed 
down, two mines had their activity con- 
siderably reduced. The number in em- 
ployment had fallen at that time by 35 
per cent and amounted to only 4,200 
people. But there were hopes of an 
orderly development of metal prices under 
a plan which the European Common 
Market had for collaboration in a policy 
of orderly marketing. 


Against that it was desired that efforts 
to apply to all members of the Common 
Market the high import tariffs on alumi- 
nium, lead and zinc and their crude ores 
should not make difficult relations with 
the so-called small European Free Trade 
Area, for the value of materials of this 
kind which are exchanged between West 
Germany and the Free Trade Zone is 
greater than that passing between her and 
the other countries of the European 
Common Market. The voluntary agree- 
ment concluded in April at the New York 
session of the United Nations Lead and 
Zinc Commission to cut down over pro- 
duction, which had already come about 
in West Germany, has already been effec- 
tive. The course of prices and the pro- 
duction of lead and zinc for the year 1959 
was indeed tranquil. The price of zinc 
had its greatest improvement since 
April, going from 86 to 98 and D.M.99 
per 100 kilos. Less well placed was lead, 
more easily substituted by other materials, 
with an improvement from 80 to 83 and 
D.M.84 per 100 kilos. It may legitimately 
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Conveying Plant for Aggregates—Ready Mixed Concrete. 


Manufactured for and shown by courtesy of Trumix Concrete (Lime-Sand Mortar Ltd., Knaresborough). 


C S E PLANT AND EQUIPMENT is doing its job 
ee efficiently every working day in the MINING, 
QUARRYING, CHEMICAL and ALLIED INDUSTRIES. 


e ~ E Vibratory Screens are the product of specialised 
e e e . . . . . 

experience, skilled engineering and sound materials. 
The accurate selection and rejection by size of any solid is simple 
in principle but, industrially, that selection must be done at a stage 
in the process of production where any failure would be most 
costly. 


oe S E. Screens deserve their key position in the production 

e e . one ° f,.° ° . 
line. The positive high speed sifting action, which 

is a combination of the rotary and jig type screens, immediately 


stratifies and brings the finer material to the mesh and through, 
while the coarser particles ride on to the discharge end. Thus the 
flow of material is steady and selection both certain and accurate. 


C.S.E. Screens are so designed that all vibration is contained 

in the screen itself and none is transmitted to the 
supports or chassis. All working parts are standardised but the 
chassis and body of the screens can be adapted to conditions of 
your particular problem. 


C.S.E, Heavy Duty Slugger Roll Crushers are designed 
to reduce run-of-quarry Magnesium Limestone ' 
6in. and under in one operation. 


GRUSHING, SCREENING & ENGINEERING LTD. 
BEDE TRADING ESTATE 
JARROW - ON - TYNE 


Telephone; Jarrow 897095. 


Telegrams; Sizing, Jarrow-on-Tyne. 





be hop 
duction 
applica 
home fp 
ing of | 
—and 

resistan 


The 
altered 
tion of 
to 3,92 
crease 1 


The 
tonnes 


Iron a 


Iron 
terms ‘ 
amount 


Coal 
the rec 
1958, ¢ 
Stocks 
collieri 
fuel in 
US, 


stimulz 
lo the 
Result: 
those ( 
it is ir 
the fir 
and of 
the rec 


ine (n 
‘nillion 


_ 


Knaresborough). 


and through, 
nd. Thus the 
and accurate. 


1 is contained 
nitted to the 
lised but the 
conditions of 


are designed 


Limestone 10 


be hoped that emergency credit and re- 
duction of taxes wiil materialize. New 
applications are being developed for 
home produced metals—e.g., the lead lin- 
ing of equipment for the atomic industry 
_and should increase the industry’s 
resistance to crises. 


The production of crude ore was un- 
altered at 2,207,577 tonnes; with a reduc- 
tion of 6.5 per cent in the working force 
to 3,928 people this represented an in- 
crease in output of 7 per cent. 


The smelting plants produced 192,419 
tonnes (+ 10 per cent) lead and 197.123 
tons (+ 5.2 per cent) zinc, of which 93,395 
tons (—4.6 per cent) lead and 141,728 
tons (+0.12 per cent) were produced from 
German ores. 


Iron and Steel 


Iron ore production did not alter in 
terms of tonnage and iron content, and 
amounted to 18,061,000 tonnes containing 


4,788,000 tonnes of iron. At.the end of 
December, 20,857 (—8.5 per cent) per- 
sons were employed in the iron ore mining 
industry, the output per head being 865 
tons (15 per cent) higher. Crude iron 
production amounted to 18,393,000 
tonnes (10 per cent), and raw steel to 
25,824,000 tons (13 per cent). 


Aluminium 


After the 11 per cent drop between 
1957 and 1958, the year under review 
saw an increase in the throughput of the 
mills, whose raw materials must be im- 
ported, from 136,766 tons to 151,165 
tonnes (+ 10.5 per cent). The price of 
mill aluminium stayed at DN 223 per 
tonne. A duty free import quota will 
again obtain in 1960 and conceivably will 
be increased to 56,000 tonnes. West Ger- 
man aluminium manufacturers fear that 
the increase may encourage cheaper im- 
ports from the U.S.A. where aluminium 
under the protection of higher duties 
obtains higher prices. 


FRANCE )y a Special Contributor 


HE French economy, which was 
characterized for some years by 
an increasing development, again 
continued to expand in 1959. 
Although further economic expansion is 
not likely in 1960, the maintenance of 
the present level should, however, be 


expected. 


Solid Mineral Fuels 


Coal production, which had reached 
the record figure of 60,000,000 tonnes in 
1958, almost equalled this level in 1959. 
Stocks increased by 3,000,000 tonnes at 
collieries, and it was necessary to restrain 
- imports, especially those from the 


Hydrocarbons 


The production of crude oil in France, 
stimulated by unceasing prospections up 
0 the region of Paris, has increased. 
Results are still low in comparison with 
those of the world’s oil fields. However, 
tls interesting to note that in 1960 for 
the first time the production of France 
and of the Sahara will supply about half 
the requirements of the French market. 





METAL AND MINERAL OUTPUTS 
(in 000 tonnes unless otherwise indicated) 
1958 1959 
1,390 1,623 
1,058 2,614 
169 173 
Uxite 


(Spercent Al,O;) 1,817 1,742 
oalandlignite.... 60,044 59,780 
Copper (electro)... 23.8 27.7 
‘nore (30 percent) 59,473 60,897 
\ead (metal) 70.6 69.8 
pckel (metal) Sratels 23.8 6.6 
— (K,O) .. 1,665 1,659 
Mites 332.6 294.4 
14,616 15,219 


(metal) 149.9 147.2 


4 . 
millions of cu. m. 





The extraction of natural gas, which 
had previously doubled in one year, again 
more than doubled, reaching nearly 
3,000 million cu. m.; the volume of 
natural gas delivered for commercial use 
increased from 611,000,000 cu. m. to 
1,373,000,000 cu. m. 


Imports of crude oil and of refined 
products have slightly increased; the 
national consumption of petroleum pro- 
ducts has also increased (+5.5 per cent). 
Sales of liquid gas and domestic fuel have 
expanded notably. 


Moreover, an important tonnage of 
sulphur has been extracted from the 
natural gas of Lacq (434,900 tonnes), 
from which it is expected to produce 
800,000 tonnes in 1960. 


Iron and Steel 


The production of iron ore has shown 
a new increase, rising from 59,500,000 to 
60,900,000 tonnes; deliveries of ores 
exceeded the 1958 figure by about 5 per 
cent, being adjusted to the increasing 
requirements of the steel works. Only the 
mines of Normandy, more specifically 
exporters of their production, have had 
to slow down, the position being less 
favourable in Great Britain. 


The expanding French steel industry 
has for the first time exceeded the pro- 
duction figures of 15,000,000 tonnes of 
raw steel, and exports of pig iron and 
steel have increased by about 30 per cent. 


This expansion will continue, thanks to 
the technical progress achieved in the 
mines and in ore processing plants. 


Light Metals 


A record production of 1,800,000 tonnes 
of bauxite was achieved in 1958. This 
figure was again nearly attained in 1959 
and has enabled the production of 
alumina to exceed its previous level (part 
of this alumina supplies the Edea works 
in Cameroun) and the French aluminium 
product:on to increase by 2.3 per cent. 
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A slight increase of magnesium pro- 
duction has also been noted. 


Other Metals; Ferro-Alloys 


Some 24,900 tons of lead ore at 63 per 
cent and 29,000 tons of zinc ore at 55 per 
cent have also been produced. The out- 
puts of lead and zinc metals, mainly 
derived from imported ores, have 
decreased very slightly. 


On the other hand, attention should be 
drawn to the increase in the production 
of electrolytic copper (it is known that in 
France there is no copper ore or process- 
ing plant) and the sound trend in the 
production of refined nickel, obtained by 
the processing of mattes from New 
Caledonia. 


The manufacture of ferro-alloys has 
remained in general almost steady; the 
increase previously noted of ferro-chrome 
production (carburized, refined and extra 
refined) has continued, and for ferro- 
silicon an improvement is likely in 1960 
when the new installation starts oper- 
ations. 


Mention should also be made of the 
initial production in France of pure 
metals for electronics and nuclear use 
(first beryllium and zirconium, then 
niobium, vanadium, tungsten and molyb- 
denum) as well as development of the 
search for uranium ore, 


Potash 


The “Mines Domaniales de Potasse 
d’Alsace,” putting into execution their 
plan of modernization, produced 1,660,000 
tons of K:O in 1959. The considerable 
investments effected by the “Mines 
Domaniales” have given good results 
since the underground output has in- 
creased by 1.3 per cent. Nevertheless, the 
manufacture of commercial salts has 
slightly decreased, by reason of the 
agricultural situation and the general 
situation of the export markets, which are 
less favourable at present. 


SPAIN 


STIMATED coal production in 
Spain during 1959 was 15,935,000 
tonnes, while for the first nine 
months of the year iron ore pro- 

duction was 3,703,857 tonnes, that of iron 
pyrites 1,278,434 tonnes, copper pyrites 
207,284 tonnes and zinc ore 112,079 tonnes. 


Foreign investors can now acquire up 
to 50 per cent (previously 25 per cent) 
interest in Spanish concerns and even 
higher with Government permission. Spec- 
ial arrangements apply to the transfer of 
profits and repatriation of capital. Spain 
has also liberalized certain imports inclu- 
ding crude oil, mineral ores (but not lead, 
iron or zinc), cadmium, scrap metal and 
certain mining and oil refining equipment. 
Import duties on these have, however, 
been increased. The export levy on iron 
ore has been abolished to stimulate trade. 


A new German mining company, 
Honigmann and Krupp has been formed 
to develop an estimated 300,000,000 tonne 
iron ore deposit at San Jose in the province 
of Leon and a loan of D.M.35,000,000 is 
being made to Altos Hornos de Vizcaya 
for the utilization of the L.D. oxygen 
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process for steel production at a rate of 
350/400,000 tons annually at a Bilbao 
plant to be built by a German-Austrian 
consortium. 


An iron ore mine with reserves estimated 
at 10,000,000 tons is being developed at 
Lugo by the Asturian company. Daily pro- 
duction of 500 tons of ore of average 
56 per cent Fe, 8 per cent silica content 
is planned. A Spanish-American company 
is to develop iron ore mines near Albarracin, 
while foreign investment of up to 45 per 
cent has been authorized in the Compania 
Espanola de Minas del Rif S.A. to exploit 
iron ore mines in former Spanish Morocco. 


A concession has reportedly been granted 
to Cia Siderurgica de Ponferrada for a 
blast furnace in Leon Province which will 
use about 160,000 tons of iron ore annually. 


Spain’s first uranium plant at Andujar, 
Andalusia, will treat 200 tonnes, later 500 
tonnes, of local ore daily. The Colmenar 
Viejo region of Madrid has been declared 
a State reserve for the exploitation of 
radioactive minerals and radioactive de- 
posits have been found in Avila. Spanish 
reserves of uranium metal are put at 1,500 
tonnes, though this figure might be increased 
by more intensive development. Uranium 
prospecting is being encouraged. 


A new plant of Espanola de Cinc, near 
Cartagena will treat 40,000 tonnes of blende 
annually for the production of 20,000 
tonnes of high quality zinc and 36,000 
tonnes of sulphuric acid monohydrate. 
Later the metal produced may be processed. 


The government plans to build a major 
aluminium plant in N.W. Spain, probably 
at Vigo, with an initial capacity of 4,000 
tonnes of sheet and foil and 2,000 tonnes 
of wire and cable. 


The existence of a large deposit of coal 
in the provinces of Zamora, Valladolid 
and Leon is being investigated by the 
Abejas company. 


Other recent Spanish mineral develop- 
ments include the near-production stage 
of the North Lode open pit of the Tharsis 
and Calanas pyrite mines in Huelva, 
owned by Tharsis Sulphur and Copper 
Co.; the recovery of by-product copper 
by Arisa from pyrite roasting at Aldea- 
Moret, Carceres; a new Spanish-French- 
German mining exploration company, 
named Sociedad Europa de Estudios y 
Gestion; drainage work in the old Linares 
lead mines; increased kaolin production 
activities with some German participa- 
tion; an application to double the flotation 
plant capacity of Escombreras de Azuaga, 
near Badajoz; expansion of quicksilver 
production by Minas de Soterrada, near 
Oviedo; and the construction of a plant by 
Asturian-Belgian de Minas near Oviedo 
for quicksilver by-products. 


PORTUGAL 


AIN interest in the Portuguese 
mineral field at present is the 
building-up of a ferrous metals 


industry based on the 200,000 
tonne capacity steelworks of the Siderur- 
gia Nacional at Seixal to be opened in 
1961, for the production of a range of 
products including rolled steel and cast 
iron. Production of the Seixal plant, 
which will cost some £37,500,000, is to 
be increased as soon as possible to 300,000 
tonnes a year, and to help the expansion 
of the plant and enable it to work free 
to a certain extent from imports, the 


Portuguese Government is at presen 
doing its best to boost exploitation of irop 
ore and manganese ore deposits in the 
Moncorvo, Guadramil, Orada, Marao and 
Cercal do Alentejo areas. 


A further £3,750,000 is expected to be 
spent on the erection of a Krupp-Ren 
installation for the processing of poor. 
quality ores from the Traz os Montes 
region and from the Portuguese colony 
of Angola, while large sums are being 
invested in the necessary expansion of 
transport and harbour facilities for the 
growing iron and steel industry. 


Portuguese exports in 1959 included 
582 tonnes of tin, of which the U.S. took 
444 tonnes; 2,464 tonnes of wolfram, of 
which the U.K. took 1,192; and 358,673 
tonnes of pyrites, mainly to Belgium and 
Luxembourg. 


At present, Portugal is exporting large 
quantities of iron ore, most of it hema- 
tite, though output of ores—which are not 
of a high quality and are badly sited—is, 
according to most recent figures, falling. 
In 1958, the most recent year for which 
figures have been issued, production was 
232,132 tonnes (of which 195,000 tonnes 
was exported), as against 286,382 tonnes 
in the previous year, Manganese pro- 
duction also fell over the year in question 
from 5,475 to 4,988 tonnes, as compared 
with an annual average for the period 
1939-1958 of 5,511 tonnes. 


Production of scheelite and wolfram 
fell in 1958 to 55 tonnes and 1,093 tonnes 
respectively from the previous year's 
figures of 165 and 2,423 tonnes, and total 
exports of tungsten ores to 1,386 tonnes 
from 2,734 tonnes. Due to the improved 
demand for tungsten, the industry had a 
more encouraging year in 1959. 
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These giant brake linings were 
made for use on winding gear 
designed by Messrs. Black’s 
Mining Equipment Ltd., fora 
gold mine in South Africa. The 
linings are DON X16 woven 
asbestos quality, 19” wide, 1” 
thick, and with a developed 
length of 19 feet. The friction 
material was bonded to the 
steel backing plates with 
CIBA (A.R.L.) ‘Redux’ adhesive. 





272 


Accc 
“A Rig 
politan 
Journa 
produc 
has fal 
expect 
develo 
deposi 
depesi 
produc 
(666,7¢ 
site 0! 
total 
startec 


Coa 
Castel 
steadil 
future 
(682,4 


Oth 
cludec 





at present 
ation of iron 
Dosits in the 
a, Marao and 


Pected to be 
Krupp-Renp 
ng of Poor: 
; OS Montes 
guese colony 
IS are being 
Xpansion of 
ities for the 
try. 


59 included 
he U.S. took 
wolfram, of 
and 358673 
Belgium and 


porting large 
of it hema- 
vhich are not 
diy sited—is, 
ures, falling, 
ur for which 
duction was 
5,000 tonnes 
6,382 tonnes 
ganese pro- 
r iN question 
aS Compared 

the period 


nd wolfram 
1,093 tonnes 
ious year's 
es, and total 
|,386 tonnes 
ne improved 
lustry had a 
59. 


According to a recent report entitled 
“4 Riqueza da Industria Extractiva Metro- 
politana,”” made available to The Mining 
Journal by the Portuguese Government, 
production of sulphur and copper pyrites 
has fallen steadily since 1955, and Portugal 
expects to lose further ground with the 
development of the Lacq hydrocarbon gas 
deposits in the South of France, despite 
deposits of 15,000,000 tonnes. Im 1958 
production totalled 598,165 tonnes 
(666,768 in 1957). At the main Portuguese 
site of Aljustrel, where known deposits 
total 15,000,000 tonnes, exploration 
started in 1957 and is still in progress. 


Coal production—at present based on 
Castelo de Paiva anthracite—is to rise 
steadily to meet industrial demand in the 
future. In 1958 it totalled 723,509 tonnes 
(682,457). 


Other production figures for 1958 in- 
cluded: gold-bearing materials, 433,200 


(714,000) kg. of which over 90 per cent 
came from the Pouca de Aguiar district 
in the north of the country; raw kaolin 
59,745 (48,012) tonnes; tantalum-niobium 
concentrates 11 (17) tonnes; and berylli- 
lium 50 (168) tonnes. In the period 1952- 
1958, there was an average annual pro- 
duction of 62,590 tonnes of slate, 120 
tonnes of marble and 16,120 tonnes of 
granite. 


Uranium exploration was completed 
recently and the erection of a 200-tonnes- 
a-year uranium metal plant working with 
Portuguese raw materials is to be under- 
taken. 


Work on an aluminium plant in the 
Bocoso region between Dondo and Cam- 
bambe is expected to start in July, 1960. 
The plant will be supplied with power 
from the Cambambe dam, at present 
under construction. 


EIRE 
By M. V. O’Brien, B.A.J., B.Sc., A.R.S.M. 


geophysical studies, for a wide 

variety of minerals and experi- 

ments with opencasting on thin 
anthracite seams were interesting new 
trends in 1959. They supplemented explor- 
ation and mining already in progress. 


R seers prospecting, including 


An important encouragement to pros- 
pecting was contained in the Finance Act, 
1959. It extended to April 5, 1966;-the 
date by which new mines on non-bedded 
minerals must come into production if 
they are to benefit from the special tax 
relief first offered in 1956. That relief, 
previously only . available for mines 
coming into production by 1961, exempts 
from taxation mining profits of the first 
four years of production and halves the 
normal taxation of the next four years. 


The prospects most advanced towards 
the establishment of orebodies are those 
at the Allihies, Co. Cork, copper deposit 
and the near-surface barytes mass at 
Silvermines, Co., Tipperary. The former 
is the subject of deep drilling by Emerald 
Isle Mining Co. from new levels 1,200 ft. 
and 1,350 ft. below adit level, almost at 
the bottom of the now de-watered old 
workings. The chairman’s speech at the 
Silvermines Lead and Zinc Co.’s A.G.M. 
in December last referred to an indicated 


MINERAL AND METAL OUTPUT 
(in I.tons) 
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958 1959* 
4,719 see below 


4,715 
1,526 
1,272 


Copper concentrates 
Copper 

a in concs.) see above 
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(metal in concs.) 
Inc 
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70,174 
166,289 
‘All figures are provisional. 
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barytes tonnage in excess of 1,500,000 
tons of which some 500,000 tons might be 
regarded as proved. The average grade 
was given as 88.37 per cent barium 
sulphate. Further drilling is in progress. 


Geophysical methods new to Ireland 
were test work with beryllium detectors 
on the Sheskinarone, Dunglow, Co. 
Donegal beryl occurrence and airborne 
electromagnetic surveys in Co. Wexford. 
The latter, in conjunction with airborne 
magnetic measurements, was carried out 
for H. W. Knight’s South-East Ireland 
syndicate. It covered an area on the 
general south-westward strike of the 
Ordovician sediments and volcanic rocks 
which in Co. Wicklow contain the Avoca 
pyritic copper deposits. 


Other areas on which prospecting 
facilities were taken up during the year 
were Redhills, Co. Cavan (iron), Pollboy 
Co. Leitrim (vermiculite), Kenmare, Co. 
Kerry (copper-lead), Murvey and Mace, 
Co. Galway (molybdenite), Bonmahon, 
Co. Waterford (copper), Ballycummisk, 
Co. Cork (copper) and Carrickleck, Co. 
Meath (silica). 


Productive mining by St. Patrick’s 
Copper Mines Ltd. at Avoca had its full 
first year. Work was uninterrupted despite 
some reported difficulties with lower than 
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average grade ore and dilution in the 
initial near-surface stoping. On average 
ores and full tonnages throughput (mine 
and plant are equipped for 4,000 s.tons 
of ore daily) its annual yield of copper 
would be around 10,000 tons. There is 
also ore in the mine and equipment on 
the site to yield some 100,000 tons of 
pyrite annually when and as demand 
arises. 


The re-opening of their mine at Bally- 
sodare by the New Abbeytown Mining 
Co. has brought the Irish lead and zinc 
production for 1959 almost back to the 
1954-57 level. Output of Benbulben 
Barytes Ltd. from their Co. Sligo mine 
was well maintained. Gypsum production 
recovered from its decline of 1958, with 
underground working accounting for most 
of the output. 


A full year’s operation of the local 
generating station has aided a rise in 
output of the Connaught semi-bituminous 
coal. The drop in anthracite production 
can be attributed entirely to stoppages 
during a strike. Notwithstanding their 
thinness and that their best parts near 
surface were already much mined on a 
hundred years ago, the Leinster Coalfield 
anthracite seams have in 1959 attracted 
interest as to their potential for open- 
casting. Two opencasts are producing and 
several other groups are drilling near the 
outcrop edge of seams. To obtain inform- 
ation on the capability of the field for 
long term production a government 
financial drilling programme is in 
progress. One drilling contract has been 
completed and a second is commencing. 
The main accent is on ascertaining the 
exact thickness of these seams. Tenders 
have been called for with a view to 
similar work in the Connaught coalfield. 


The way has now been cleared for the 
commencement in 1960 of the petroleum 
exploration programme which Ambas- 
sador Irish Oil Company (subsidiary of a 
Texan firm) has agreed to carry out. The 
Petroleum and Other Minerals Act, 1960, 
provides the necessary facilities. It also 
amends the Minerals Development Act, 
1940, in some respects, simplifying the 
issue of prospecting licences and provid- 
ing for certain ancillary rights. 


Further encouragement for prospectin 
and mine development has been offer 
by the Minister for Industry and Com- 
merce who may now in suitable cases 
make contributions up to half the cost 
of exploration or development schemes, 
his advances to be repaid in the form of 
royalty on the minerals produced in 
consequence of such schemes. 


CORNWALL AND DEVON 
By F. B. Michell, B.Sc., A.C.S.M., M.I.M.M., MJI.Min.E 


HE two most promising features 
during 1959 were the increased 
turnover in the clay industry and 
considerably improved results of 


South Crofty mine. 


After the Symposium on the Future of 
Non-Ferrous Mining in Great Britain and 
Ireland, Dr. Dunham was invited by 
U.K.M.M.A. to prepare a report based 
on the papers and discussions. In this 
report, which was made available last 
spring, certain areas were listed as being 
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the most promising for further explor- 
ation and included the St. Just-Pendeen 
district, Marazion and Godolphin Hill 
areas and the Scorrier district on the 
north-east of the main Camborne-Redruth 
mining area. It was indicated that possibly 
these areas could yield about 500 tons of 
tin metal annually. 


Although the 53rd annual report of 
South Crofty Ltd., issued last May, 
showed a loss of no less than £51,575 with 
an actual trading loss of £18,638, the 
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throughput has been increased to an 
estimated level of 8,000 tons per month 
in the current year and it was stated at 
that time that since the beginning of 1959, 
the mine had been working at a profit. 
Since then another year has passed and 
the position has greatly improved. In 
spite of a heavier depreciation charge, the 
ae earned a profit of £31,478 in 



























































For the year covered in the May report 
(53rd year), 75,596 tons of ore were 
treated compared with 70,633 tons in the 
previous year and 741} tons of tin con- 
centrate were produced, although the 
grade fell from 23.04 Ib. per ton to 
21.98 Ib. per ton. On the other hand costs 
were reduced by nearly 3 per cent. 
Development was increased by 501 ft. and 
almost another 1,000 ft. of diamond 
drilling was carried out compared with the 
previous year. Important new orebodies 
were proved to exist on the new northern 
lodes and a wide orebody with good 
values was also being explored elsewhere. 











































































































Although the major portion of the 
reconstruction of the mill was completed 
last year, a flotation plant is now under 
construction for the removal of sulphide 
and sulpharsenide minerals from the table 
concentrate and will replace the present 
roasting procedure. At the same time 
minor alterations are being made to 
further improve recovery and to mech- 
anize the handling of concentrate. 








































































An increased profit was also shown in 
the report of Geevor Tin Mines Ltd. for 
the year ending March 31, 1959. This 
amounted to £74,534 compared with 
£59.278 in the previous year and a total 
dividend of 2s. 6d. has been paid for the 
year with a bonus of 6d., making a 
distribution of 60 per cent in all, Last 
June, the directors recommended a repay- 
ment of 4s 6d. for every 5s. share, which 
has been effected. At the same time the 
capital of the company was brought back 
to the original issued £180,000 by transfer 
from reserves. 


















































The total amount of ore extracted from 
the mine was 66,316 tons, from which, 
after sorting, 63,484 tons was milled and 
683 tons of tin concentrate were sold 
(65 per cent Sn.) yielding £322,383. This 
represents an average recovery of 24.1 Ib. 
of black tin per ton, and an average 
value of ore milled of 101s. 6d. per ton 
against which operating costs amounted to 
77s. 1.86d. per ton. Development was 
carried out on seven lodes and the total 
footage driven was 8,567 ft. as compared 
with the record figure of 9,194 ft. for the 
previous working year. Of this footage 
some 1,275 ft. was due to cross-cutting, 
the remainder being attributed to driving 
(5,892 ft.) and to rising and winzing. 
Ore reserves at 202,542 tons show an 
increase of 12,000 tons over those of the 
previous year. 



























































































In the concentrating plant various 
minor alterations have been made and 
the hydrosizer in the middling circuit has 
been replaced with a larger one. Further 
work on the classification of the finer 
sizes has been carried out, resulting in a 
greatly improved feed to the vanners. 
These concentrators, which have been 
operating for many years, received a 
major overhaul in the summer but prob- 
ably some will be replaced by tables 
shortly. 













Experimental work with hydraulic 
cyclones has indicated that it should be 






possible to improve the recovery of the 
finer sizes by desliming and better classi- 
fication of this most difficult material. 


The problem is 


now being closely 
investigated. 


The production from Geevor is remark- 
ably consistent, currently running at 
about 55 tons of concentrate per month, 
and amounted to about 650 tons in the 
last calendar year. An additional revenue 
is also obtained from the sale of the 
flotation residues in respect of the copper 
content. The sum obtained in this way 
amounted to £9,976 in 1958 and £11,421 
in 1959. 


Apart from these two major tin pro- 
ducers in Cornwall, Hydraulic Tin Ltd. 
continue to operate at Bissoe recovering 
tin from the accumulated tailing, largely 
derived from copper mining activities, and 
handle about 300 tons of raw tailing 
daily. 


Other smaller operators also continue 
to work both old and some current mine 
tailings, recovering some of the extremely 
fine cassiterite in the “slime” material. 
Rarely, however, do these operators 
endeavour to treat the coarser fractions. 


During the year, some renewed interest 
has been shown in both the beach sand 
at Gwithian and the possibility of work- 


ing some of the valleys for alluvial 
Exploration and boring have been under. 
taken in a number of valleys and th. 
suction or jet cutter designed for dredging 
has been tested. 


The china clay industry has had ap 
excellent year and the group profits of 
English China Clays showed an increase 
from £2,538,182 to £3,284,294 for the year 
ending September 30, 1959. 


The group is now closely connected 
with the building and _road-making 
industry, having entered the quarrying 
industry by taking over interests jp 
Devonshire during 1957 and the Croft 
Granite Co. in March, 1959. It seems 
likely that these extensions of interest 
may have contributed to the increased 
earnings but, at the same time, china 
clay exports have made a good recovery 
from the decline last year. In fact the 
level of sales exceeded the 1957 figure, 
which was the previous highest, by about 
7 per cent, thus establishing a new record. 


The mineral and concrete product 
division also had an improved year, and 
the sales of muscovite mica have been 
increased. On the other hand, the 
deliveries of molochite, a __ special 
refractory manufactured from clay, did 
not reach the anticipated level although 
exports have shown an_ encouraging 
increase. 


THE BRITISH ISLES 
By H. Y. Robinson, M.Sc., M.I.M.E., A.R.I.C.S. 


Cleveland district has now reduced 

the number in operation to two, 
but in the last full year something like 
500,000 I.tons of ore was produced and of 
this 98 per cent was got by 21 mechanical 
loaders. With the closure of this mine, the 
use of horses has almost been eliminated 
and the high degree of mechanization at the 
remaining mines has enabled this output 
to be got by working a four-day week, but 
it is hoped that there will now be increasing 
demand for ironstone. 


HE closing of yet another mine 
getting stratified ironstone in the 


In the Weardale-Teesdale area more than 
ten mines have been active in producing 
fluorspar-galena ore but some of these 
have continued to work only a four-day 
week. Weardale Lead Company have con- 
tinued with the redevelopment of the 
western portion of the main ore-shoot at 
Stotsfield Burn Mine and there has been 
a steady improvement in the mineral 
reserve position. This no doubt influenced 
the company to close Barbary Mine, where 
some development had been carried out 
below the old bottom level, but where more 
difficult working conditions were exper- 
ienced immediately above and in the upper 
part of the Whin Sill. Sales of metallurgical 
grade fluorspar were lower than in the 
previous year but there was an increase 
in the quantity of acid grade fluorspar sold 
which, unfortunately, due to increased 
competition was sold at a decreased price. 


Some of these difficulties, however, were to 
some extent offset by sales in the export 
market and the year’s working resulted in 
a profit of £4,513 after providing for 
income tax and writing off £2,450 after the 


274 


closure of Barbary Mine. A dividend of 7} 
per cent was approved for the year. 


At the Stanhopeburn Mine of Fluorspar 
Limited the Red Vein is also being worked, 
and to the west of Beaumont Winze vein 
widths of 14 ft. at 34 fathom level and 7 ft. 
some 50 ft. further down have been proved. 
Nevertheless it would appear that the focus 
of mining operations will move some 
distance to the east at Engine Shaft. This 
has been made possible by the opening up 
of Widley water level and the dewatering 
of the bottom levels giving access to 3,000 
to 4,000 ft. of old workings. In the old 
stopes some 3 to 4 ft. of fluorspar remains 
unworked, usually on the footwall side 
of the vein but sometimes on both walls, 
and most of the workings have been back- 
filled with spar. In addition the sole of the 
bottom level is in fluorspar and the rapid 
development of extensive reserves has been 
made possible, but special methods of 
extraction may well have to be developed. 


Blanchland Fluor Mines Limited have 
continued to exploit the very much worked 
Red and White Veins at Ramshaw Mine 
and, while a large quantity of fluorspar has 
been got from places already slit for galena, 
the company are hopeful that further 
fluorspar reserves still exist near Sikehead. 
The dressing plant of this mine has been 
reorganized and the company are at present 
contemplating the setting up of froth 
flotation plant in expectation of the output 
from Groverake Mine, which the same 
company have reopened on the Rookhope 
Red Vein. Considerable fluorspar reserves 
are believed to remain below the earlier 
levels and in the ground already work: 
for galena. 
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At Goldberry Mine in Teesdale it is 
reported that production has ceased and 
that the surface plant is being sold. 


New Consolidated Goldfields, Ltd. have 
been prospecting in the Killhope Law area 
fom Swinhope Mine by means of a long 
crosscut holding the base of the Great 
Limestone and the several veins cut have 
been sampled and assessed. This prospect 
has now been acquired, however, by 
Settlingstones Mine Limited and according 
to one authority “it was an ideal proposi- 
tion for a medium-sized company and 
could employ up to 100 men.” 


Settlingstones Mine is renowned for its 
production of witherite and since the war 
development has chiefly been in a thick 
bed of quartzite beneath the Whin Sill. 
Prospecting has also been done at Fallow- 
field Mine where Thorntree Shaft has been 


reopened. 


The only other major witherite producer 
in the area has now ceased to operate, 
as despite an extensive surface and under- 
ground boring programme, additional 
deposits have not been discovered. 


The ‘sole survivor of the numerous lead 
mines which have been worked in the Lake 
District was Greenside and on ceasing to 
operate after more than 200 years it was 
taken over by the Atomic Energy Authority 
to gain information on the detection of 
underground atomic explosions. The first 
such explosion in the British series was 
carried out here using conventional explos- 
ives and the second test was made in a 
disused Cornish tin mine, Luckett Mine. 


In the Cumberland District five mines 
have continued to produce high grade 
hematite and it is interesting to note that 


in this area, where the hematite and gypsum/ 
anhydrite mines are close enough together, 
the training of men in underground rescue 
and fire-fighting is being organized to afford 
each other mutual help. 


At Sandwith Mine of Solway Chemicals 
Limited, where for some time large scale 
techniques have been employed for the 
production of anhydrite, an extensive re- 
organization scheme has been put into 
operation. H.M. Divisional Inspector of 
Mines reports. that wet drilling has now 
been successfully introduced and at yet 
another anhydrite mine where gas had 
been unknown, but where safety-lamps 
were used, it became necessary to make the 
use of locked safety-lamps compulsory 
after firedamp had been ignited at the top 
of a development raise. 


Altogether five mines in the Cumberland 
area, as well as the Subwealden Mine of 
Gypsum Mines Limited and the very 
modern mine of Imperial Chemical Indus- 
tries Limited at Billingham, are producing 
anhydrite and/or gypsum. At the latter 
mine the use of trackless vehicles has been 
extended together with systematic traffic 
control. 


In Scotland both the Gasswater Barytes 
Mine of Anglo-Austral Mines Limited and 
the Muirshiels Mine of the Muirshiels 
Barytes Company Limited have continued 
to prosper, but the mill at Wanlockhead 
was put on a care and maintenance basis 
in May, 1958, although mineral reserves 
had been increasing slowly but steadily 
over the previous three years. 


At the Meadow Bank Mine of Imperial 
Chemical Industries Limited in Cheshire 
gravitational methods of prospecting are 
claimed to have ‘“‘succeeded in extending the 


Western Europe 


potential reserves by many millions of 
tons” and, as mentioned twelve months 
ago, this company, like other progressive 
companies, is fully aware of the benefits 
to be derived from research into the mining 
and ore dressing problems. Strata control 
investigations at King’s College in the 
University of Durham cover rock salt and 
anhydrite mining in this country as well as 
metalliferous mining in India and Australia. 


Rock salt presents an interesting problem 
in the design of room and pillar workings, 
since the rock material creeps under the 
Sustained stress imposed on it by mining, 
and the roof or pillars may develop frac- 
tures after a period of many years without 
any change in the applied stress. Failure 
may finally take place suddenly on a wide 
scale and the criteria of design must be 
carefully determined on the basis of stresses 
which can be indefinitely sustained by 
the rock material, if the mine is to remain 
open. 


In direct contrast to rock salt, anhydrite 
exhibits little or no time strain and studies 
in this particular field present quite different 
problems. The measurement of strains in 
this material is complicated by the very 
small magnitude of the deformations pro- 
duced because of the high modulus of the 
rock and the fact that the strains take 
place almost instantaneously after mining. 
Final interpretation of research observa- 
tions into a form readily usable by the 
mining engineer is fortunately, however, 
simplified by the almost perfectly elastic 
behaviour of the rock. 


Finally, it is topical to point out that 
gold mined in Merioneth was once again 
used to fashion the ring for a royal bride. 
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many operations are running on high grade 
ore or reduced tonnage, the wise engineer 
looks first for ways of reducing his 

immediate costs, and plans for improved 
operating efficiency in the future. 

Cyanamid’s experience in mineral beneficiation 
and in the wider field of chemical manufacture 
is at the disposal of every engineer in the 
mining industry who is looking for a new 
solution to an old problem or a fresh approach 


to the new ones of today . . . and tomorrow. 
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The Bull Before The Storm 


By A Stock Exchange Correspondent 


REVIEW of the events in mining 

share markets on the London 

Stock Exchange during 1959 alone 

would paint a rosy picture for the 
South African gold share investor. The 
strong revival that in the previous year 
had lifted the Financial Times’ gold 
share index from a trough of 68.0 to 88.1 
was continued into 1959, raising the index 
further to 94.8 at one time. 


But right from the beginning of this 
year a cold wind started to blow through 
all sections of the Stock Exchange. After 
climbing to an all-time peak in January 
the Dow Jones index steadily slid back, 
dragging with it many U.K. industrial 
share prices. The downtrend spread into 
the mining market sections for a while 
and it was given added impetus in the 
African sections by political factors. 


Prices Slide 


Virtually all African share prices 
plummeted. Continental selling, which 
had begun earlier in the year following 
the moves for self-determination in the 
Belgian Congo, gathered force. London 
Investors often followed suit and 
occasional attempts by Johannesburg to 
stem the fall met with little success. The 
net result was that the gold index plunged 
from 90 at the beginning of January to 
only 68.1 in April and at the time of 
writing is a little steadier at around 70. 


There is no point in trying to minimize 
what has happened. Profits of the mines 
and the finance companies continue to 
justify price levels nearer those ruling at 
the close of 1959. But the prices them- 
selves remain at or about their depressed 
levels. Everything now depends on how 
well South Africa can solve her political 
problems. 


_ Shareholders who have held on to their 
investments during the recent violent set- 
back. should certainly see no need to sell 
at this stage. Others who feel that there 
are good buying opportunities at the 
moment must make up their own minds 
about the political problems still to be 
resolved vis a vis the chances of large 
capital gains. At least it may be said that 
the wind of change that has brought so 
many clouds over the African continent 
can also be capable of dispelling them. 


Apart from the political angle, 1959-60 
has provided fresh evidence of the 
growing prosperity of the mines them- 
selves. Month by month, profits of the 
newer gold and uranium producers have 
established new peaks. A vital factor in 
this has been the unprecedented build-up 
in the native labour force. 


Perhaps the most striking achievement 
during this period under review has been 
the growth of West Driefontein. This mine 
in February of 1960 became the first in 
the world to make a gross profit of 
over £1,000,000 in a single month. Some 
idea of the potentialities of West Driefon- 
tein can be gauged from the fact that in 
April, 1960, the monthly surplus climbed 
to £1,117,691 with a milling rate of 
130,000 tons. This was equal to gross 
—- of 38s, a share per annum and 

 mine’s target monthly millin i 
205,000 tons > 1964. . _—— 


West Driefontein comes under the aegis 
of Consolidated Gold Fields of South 
Africa. This group which gathers income 


from its interests in gold, uranium and 
base-metals increased its scope during 
1959 by the acquisition of three smaller 
mining finance concerns, Anglo-French 
Exploration, H.E. Proprietary and New 
Union Goldfields. 


New Gold Flotations 


While the newer mines were moving 
from strength to strength, the search for 
new gold properties was continued. Three 
new mines made their appearance, 
Bracken Mines, Leslie Gold Mines and 
Western Areas, meeting with a market 
welcome expressed in terms of premiums 
on the issue prices. The first two followed 
Winkelhaak in the Union Corporation 
group’s programme for opening up the 
Kinross area in the Far Eastern Rand. 
Western Areas, floated under the auspices 
of Johannesburg Consolidated Investment, 
is situated in the southern part of the 
Western Rand. 


All three were of course primarily gold 
producers; the importance of uranium 
production steadily declined with the 
growing realization that when present 
South African uranium contracts expire in 
1963-64 the sales outlook for the metal 
will be dubious, to say the least. 


De Beers Looks Ahead 


For the diamond industry, 1959 was a 
record year. Not only did the sales of 
gem stones reach a best-ever level but 
industrial qualities found a growing 
market despite the end of U.S. Govern- 
ment stockpiling and the rising compet- 
ition from man-made stones. 


Fully alive to the challenge of 
synthetics, De Beers announced in Novem- 
ber that the group had also entered this 
field. It also stilled fears of the rising 
production of Russian diamonds by the 
completion of a deal which meant that 
Soviet diamond exports would be 
marketed by De Beers’ Central Selling 
Organization along with nearly 90 per 
cent of production from the rest of the 
world. The shares, however, were slow 
to move. 


Quite a dramatic recovery was seen in 
the fortunes of the platinum companies. 
Last December the report of Rustenburg 
Platinum Mines told optimistically of 
expectations that sales in the current year 
to August 31, would be at least main- 
tained at the 1958-59 levels, which had 
allowed Rustenburg to return to the 
dividend list. And it was pointed out that 
the fall in usage of platinum by the oil 
industry had been offset by a higher 
demand from other industries, 


Rustenburg later forecast a resumption 
of interim dividends and the first of these 
was announced in March this year. It was 
of direct benefit to Potgietersrust, Water- 
val and Union, companies which between 
them control the producer and also to 
Lydenburg Platinum which has an 
important holding in Waterval. 


Shares of the West African—and indeed 
those situated in other parts of the world 
—gold mines tended to ease with Kaffirs 
during the early part of this year despite 
the fact that the areas in which the 
companies operated were free from the 
racial troubles experienced elsewhere. 
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Dominant in this section was Ashanti 
Goldfields Corporation, the important 
Ghana gold producer. For the year to 
September 30, 1959, the Corporation’: 
expansion policy resulted in record gold 
production for a third successive year, 
This meant that the dividend rate of 2s, 
on the 5s. shares was maintained on the 
capital increased by the one-for-three 
scrip issue made in April 1959. At the 
moment Ashanti’s profits are still increas. 
ing and there can be little doubt that a 
new record production target of 346,00 
oz. will be reached. 


Ghanaian Friendliness 


An important factor in the success story 
of Ashanti was the friendliness towards 
the company of Ghanaian people, and the 
enlightened attitude that their government 
adopted towards the mining industry, At 
Ariston Gold Mines, for example, 
£200,000 was needed to finance a shaft- 
sinking and deep-level development pro- 
gramme last year. The money was raised 
by means of a rights issue of which 
25 per cent was underwritten by the 
Ghana government. 


Another mine, Amalgamated Banket 
areas was given an interest-free loan of 
£450,000 by the Government. The money 
is to be used for development and explor- 
ation during the three years commencing 
October, 1959. Ghana Main Reef which 
had already received Government assist: 
ance in the past made a gesture to the 
general co-operative spirit by inviting 
a distinguished Ghanaian, Mr. C. W 
Tachie-Menson, C.B.E., to join the board. 


Copper share prices pursued a fairly 
steady course for most of 1959 and tumed 
upwards in the closing months when the 
U.S. copper workers’ strike boosted the 
metal price. But 1960 brought a very 
different story. Wall Street, always a 
important factor in the Rhodesian share 
market, started to decline, while the 
settling of the U.S. strikes gave rise to 
the view that a surplus of copper pro 
duction was likely in 1960. The conclusion 
was that there would have to be cutbacks 
at the mines coupled with the prospects 
of a lower metal price in the meantime. 


As if the outlook was not gloomy 
enough, the picture was completed by 
political troubles in Nyasaland and later 
in South Africa with the result that the 
copper share market became the most 
depressed section of all. But as 1s the case 
with many Kaffirs, earnings of | the 
companies continued to run at a high 
level—the metal price in 1960 has shown 
very little easiness despite the gloomy 
forecasts—and current share prices must 
be discounting a good deal of the 
uncertainty ahead. ‘Chartered. for 
example, which are an investment stoc 
of the highest calibre have now got - 
to a yield basis of nearly 8 per cent a0 
a fresh dividend increase is a possibility 


A feature of the mining aspect of things 
during 1959-60 was the growth of coppét 
mining in Southern Rhodesia. ™Ss 
largely a result of activities carried nd 
by Messina (Transvaal) which already bh 
a well established mine in South | i. 
Together with its young Rhodesian ° 
shoot, M.T.D. (Mangula), the compa 
went ahead with plans to erect a sme 
at Alaska, near Sinoia in Sow : 
Rhodesia. This was soon followed bY 
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decision to Open up a new copper 
property, the Alaska. Until the general 
set-back, the shares responded well, 


Uranium Disappointment 


Uranium shares moved erratically—but 
generally downwards — throughout the 
year. Although still very interested in 
copper, the Rio Tinto group is still one 
of the world’s biggest uranium producers 
through its Canadian Elliott River mines 
and the Australian Mary Kathleen 
property. During 1959 the Canadian mines 
operated with varying degrees of success. 
Algom joined Pronto in the dividend list, 
but although Northspan continued to 
reduce its indebtedness there seemed little 
hope of any dividends from this company 
before the uranium contract expires in 
1963. Rix-Athabasca, after having paid 
a maiden dividend in 1958, ran into 
operating losses as a result of high costs. 


Towards the end of the year Rio Tinto 
agreed with the authorities that rather 
than have all the mines close down in 
1962-63 when contracts ended, it would 
stretch out these contracts and carry on 
production at only the most efficient 
properties. Accordingly plans were 
evolved for a new company, Rio Algom 
Mines, to be formed on June 30 of this 
year. This would be an amalgamation of 
Algom, Milliken, Northspan and Pronto, 
with mining concentrated at Algom. 


_ Following its policy of diversification 
in mining, the Rio Tinto group branched 


out into the Southern Rhodesian gold 
industry. The Cam and Motor Co. was 
acquired and options were exercised on 
the Patchway and Big Ben properties. 


Lead-Zincs Re-cover 


Companies in the lead-zinc section— 
and their shares—recovered very well 
after production of the twin metals was 
severely curtailed, Matters were helped 
considerably by a sharp recovery in the 
zinc price as a result of the cutbacks. In 
1959 the average price of zinc rose to 
£82 a ton compared with £66 in 1958. 


New Broken Hill, the Australian pro- 
ducer in the Consolidated Zinc group, 
raised its 1959 gross profit by 45 per cent 
and lifted the dividend from 1s. 4d. tax 
free to 2s. 3d. tax free on the 5s. shares. 
Consolidated Zinc’s trading profit was 
26 per cent up last year and the dividend 
on the £1 shares was increased by Is. 4d. 


Encouraged by the improving outlook 
for the metals, Rhodesia Broken Hill 
decided to go ahead with the installation 
of an Imperial Smelting plant. Costing 
£4,350,000 the new plant is to come into 
action in 1962 and will eventually almost 
double present metal output. 


Green Light for Tins 


Another industry that really began to 
recover in a big way during 1959-60 was 
that of tin mining. After its troubles in 
1958, the metal price got back on to its 
feet in 1959 and as demand revived again 
the severe output restrictions imposed by 


Mining Finance 


the Tin Council were gradually relaxed 
until the present time when they are all 
but removed. 


A cautious revival in tin share prices 
began in the spring of last year when the 
metal reached £780 a ton. By August tins 
had acquired a strong investment follow- 
ing which was encouraged by a remark- 
ably steady metal price (between £780 
and £800) and the prospect of improving 
profits and dividends. 


Tin investors have not been dis- 
appointed. The past few months have 
brought a steady stream of higher interim 
dividend payments from the Malayan 
mines and the outlook for good-class tin 
companies seems to be set very fair 
indeed. 


The healthy tin share market had its 
counterpart in the progress of the industry 
itself. During the period under review, 
Malayan Tin Dredging’s massive Kam- 
pong Gajah dredge, costing £1,000,000, 
started operations. Sungei Besi acquired 
the big Chinese owned property Hong 
Fatt and now has a life of well over 50 
years—a vital asset with good tin-bearing 
land being gradually exhausted. 


Gopeng Consolidated, which obtains its 
tin by hydraulic methods, also embarked 
upon an expansion, Jointly with Kinta Tin 
the company acquired the neighbouring 
French Tekkah property. This move was 
followed by an amalgamation of Gopeng 
and Kinta and more recently by the 
proposed acquisition of the Tekka Co. 





ON THE 


LONDON STOCK EXCHANGE 
HIGH AND LOW PRICES REACHED BY LEADING MINING SHARES— 


JANUARY 1, 1958 to MAY 6, 1959 





] 

Fi High 
African & European ...| 88/9 
Anglo American Corpn.| 232/6 
Anglo-TransvaalConsol.| 55/- | 
Central Mining (£1 shrs.) 97/6 
Consolidated G’fields ..| 99/3 
Consol. Mines Selection) 52/- 
East Rand Consols ....) 3/14 
General Mining 
Johnnies 
Rand Mines 
Rand Selection 
Union Corporation ... . 
Vereeniging Estates 

rits 


Zandpan 


Freddies 


Geoffries 
Harmony 
Loraine 


Lydenburg Estates 
Merriespruit 
Middle Wits 


Ofsits 


President Brand 
President Steyn 


St. Helena 
Brakpan om | Virginia 
Buffelsfontein ’ Welkom 
Dee} 


| Western Holdings 


> | | 
Rand Gold contd. | High | Low | Diamonds and 


W. Rand Consolidated . 
Western Deep “A”.... 
Western Reefs | 


O.F.S Gold 


12 
Freddies Consolidated. . 
F.S. Geduld 198 


27/- 17/3 Platinum 

5 38/- Anglo American Inv... . 
24/6 | Casts 
15/- | Cons.Dia.ofS.W.A.Pref. 


De Beers Defd. Regd. . .| 200/74 
16 


De Beers Pfd. Regd. ... 
Pots Platinum 
Waterval 


4/104 
1/9 

111/105, Comper 
4/- Bancroft 


28/3 Chartered 
Esperanza 


Nchanga 

Rhod. Anglo-American . 

Rhod. Katanga 

Rhodesian Selection .. . 
| Rhokana 

Rio Tinto .... 

Roan Antelope 

— Trust . 


| West African Gold 


Amalgamated Banket ... 1/10} 


| Bremang 


| Ghana Main Reef 


| Western Selection 


Tin (Eastern) 


Ayer Hitam 
Gopeng 


Pp 
Kamunting 
| Kepong Dredging 
Malayan Dredging 
| Pahang .. 


| Australian Gold 


| Gold Minesof Kalgoorlie} 9/74 
Great Boulder Prop. .. .| 
Lake View & Star 


Mount Morgan 
| North Kalgurli 
| Sons of Gwalia 
| Western Mining 


Kentan 





Miscellaneous Gold 


Falcon Mines 
Globe & Phoenix 41/3 


| Sungei Kinta 
| Tanjong 
Tronoh 


Tin (Nigerian and 
Miscellaneous) 


Bisichi 
British Tin Inv 


45/9 


5/9 | 
114/44 | St. John d’El Rey 105/-_| 57/6 | Geevor Tin 


] High 


1 
M.T.D. (Mangula) .... 
5 


10/104 | 6/9 
35/6 2 


Low | Tin (Nigerian and 
Miscellaneous) contd. 


10% Gold & Base Metal ....! 
15/3 | Jantar Nigeria 
9/6 Jos Holdings 
121/3 | Kaduna Prospectors ... 
14 Kaduna Syndicate 
5/3 | London Tin 
United Tin 


Silver, Lead, Zinc 


Broken Hill South 13/10} 
Burma Mines 2/104 
Consol. Zinc 

Lake George 

Mount Isa 

New Broken Hill 

North Broken Hill 

Rhodesia Broken Hill 

San Francisco Mines. . . 
Uruwira 


Miscellaneous 
Base Metals and Coal 


Amal. Collieries of S.A.. 
Associated Manganese . 
Cape Asbestos } 
C.P. Manganese 
Consol. Murchison .... 
| Natal Navigation 
| Turner & Newall 


| | 
. " | 
Canadian Mines 

13/6 | 

6/74 | Hollinger | $644 
18/3 | International Nickel ...| $2014 
10/104 | MiningCorpn.ofCanada 112/6 
wee Yukon 7/6 


| 
| 


4/3 
3/14 Mexican Eagle 


| 18/6 | Shell 
| 1/7k | T.P.D. ..-- 2-00 000002 
12/- | Ultramar 
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The Consolidated Gold Fields of South Africa, Ltd, 


A Year of Outstanding Progress 


year of outstanding progress. The 

consolidated profit of the operating 
company and its subsidiaries for the year 
ended June 30, 1959, rose to £2,364,000, 
an increase of £651,000 or 38 per cent, 
when compared with the previous year; 
the market value of the group’s invest- 
ments increased by £12,000,000 to the 
record level of £36,000,000; an important 
change took place in the administration of 
its interests in Southern Africa; and it 
acquired control of three important finan- 
cial companies after the financial year end 
which in value added almost £10,000,000 
to the group’s assets. And finally, it 
established an important liaison with an 
old-established and powerful group in the 
Union which opens the way to fruitful 
co-operation in the future. It is fitting to 
deal with the new developments before 
reviewing the progress of the group during 
1959 


OR Gold Fields, to give the com- 
Rr its market name, 1959 was a 


CHANGES IN THE GROUP’S 
STRUCTURE 


Since the end of the financial year, the 
business has undergone a great expansion 
which has been accompanied by changes 
in its organization. As a result of an offer 
made in March, 1959, the whole of the 
remaining capital of The African Land 
and Investment Co, Ltd., in which it had 
for many years owned control, was 
acquired. 


To that company the Gold Fields 
transferred, with Treasury consent, all the 
administrative and technical services 
hitherto provided to the various South 
African companies of the group by New 
Consolidated Gold Fields, Its name has 
now been changed to “Gold Fields of 
South Africa” which is the original name 
under which the group was founded in 
1887. 


The company is a South African 
registration of long standing. The South 
African staff of New Consolidated Gold 
Fields have been transferred to Gold 
Fields of South Africa and the chairman 
and a preponderance of the directors are 
South African residents and largely 
composed of the management which had 
previously served the group in the Union. 
Gold Fields has direct representation on 
its board of directors. 


This change recognizes the disadvant- 
ages which were inherent in a system 
whereby administrative and _ technical 
services for a number of important South 
African companies were provided by a 
British company having its head office 
6,000 miles away. The delegation of direct 
authority to a company administered by 
resident directors will greatly strengthen 
the effectiveness of the Gold Fields’ 
organization in the Union by placing it in 
much the same position as the groups 
with a South African domicile. It is an 
arrangement which has been welcomed 
by all concerned. Gold Fields has 
retained under its own control all the 
investments and interests and will con- 
tinue to provide financial services for the 
group. 


In keeping with this development, steps 
were also taken to tidy up the cumber- 
some two-company structure under which 
the group had operated for 40 years. 
Under this arrangement, The Consolidated 
Gold Fields of South Africa had been 
purely a holding company owning the 
entire issued capital of the operating 
company, New Consolidated Gold Fields. 
The latter was formed to overcome certain 
legal limitations to the enlargement of the 
powers of the parent company. As these 
restrictions are no longer operative, steps 
were taken to widen the powers conferred 
by the Memorandum of Association of 
the parent company and the two 
companies have been merged, making 


FINANCIAL RESULTS 
(for the last two complete financial years) 


Consolidated Gold Fields the main oper: 
ating company of the group. 


ACQUISITION OF NEW INTERESTs 


Shortly after the end of the financial 
year, Gold Fields made offers to acquire 
the entire share capital of three com. 
panies engaged, like itself, in mining 
finance, namely, The Anglo French 
Exploration Co., The H.E. Proprietary 
and New Union Gold Fields. In each 
case, over 90 per cent acceptance was 
secured and steps were taken under 
provisions of the Companies Acts to 
acquire the outstanding balance and make 
them wholly-owned subsidiaries. Resulting 
from these offers, 2,602,857 Gold Fields 
ordinary shares were allotted in exchange 
for the shares in the three companies. 
The effect of these amalgamations has 
been greatly to enlarge the scope of the 
group’s business. 


Anglo French, a U.K. registration which 
was formed in 1889, conducted a business 
similar to that of Gold Fields and about 
half the value of its investments at the 
time of the offer was in companies already 
associated with Gold Fields. At December 
31, 1958, the classification of its invest- 
ments based on market value was gold 
mining (including holding companies 
substantially interested in gold mining) 
55.6 per cent, oil 19.5 per cent, copper, 
lead and zinc 8.7 per cent, coal 8.2 per 
cent, tin, diamonds, platinum and miscel- 
laneous 8 per cent. On the basis of a state- 
ment prepared by the company’s auditors 
for the purposes of the offer, and substitut- 
ing the market value of the quoted invest- 
ments at June 18, 1959, for book value, 
the net assets attributable to the ordinary 
stock of Anglo French amounted at that 
date to £2,049,225. 


As well as strengthening the holdings 
in the gold mines of the Far West Rand 
and Orange Free State and adding signi- 
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*Capital. tYear to June 30. 
The names of the companies whose results are included in the table are italicized in the text of the article. 
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fcantly to the interests in oil, coal and 
copper, the acquisition of Anglo French 
brings an important colliery, Apex Mines, 
and 4 tin producer, Rooiberg Minerals 
Development Co., under the administra- 
tive and technical wing of Gold Fields of 
South Africa. 


SOUTH AFRICAN DOMICILED 
FINANCE COMPANY 


In New Union, Gold Fields has 
aquired a finance company of South 
African registration, administering a 
group of mining and industrial companies. 
In addition to a comprehensive invest- 
ment portfolio, it holds extensive rights 
over gold, coal and other mineral areas, 
including holdings in the Kinross gold 
field. Of interest in the long-term are the 
coal rights over a substantial area near 
Carolina in the Transvaal where drilling 
has proved a substantial coal deposit 
estimated at 70,000,000 tons of extractable 
coal. It is also interested in a further coal 
deposit in the Belfast area. 


The consolidated net assets of New 
Union at June 30, 1959, with quoted 
investments taken at market values 
amounted to £3,982,500. This merging of 
interests brings a number of small mining 
and financial companies under the aegis 
of the Gold Fields group and provides 
Gold Fields with a finance company with 
South African domicile which will be 
complementary in its functions to Gold 
Fields of South Africa Ltd. The import- 
ance of maintaining an active South 
African finance company within the 
group’s structure is recognized by the 
directors, and the name of the company 
has been changed to Gold Fields Finance 
Company (S.A.), thus clearly associating 
itwith the parent company. 


Through the acquisition of H.E. Pro- 
pietary, Geld Fields has obtained new 
interests in Canadian mining and in 
industrial concerns in the U.K. The result- 
amt control of the subsidiary South 
African H.E. Proprietary increased the 
already substantial interest in West Wits., 
Harmony and Free State Saaiplaas. The 
tet asset value of H.E. Proprietary at the 
date of the offer was £3,500,000. 


The issued capital of Consolidated 
Gold Fields at June 30, 1959, was 
{1,750,000, 7 per cent first cumulative 


preference shares; £1,250,000, 7 per cent 
second cumulative preference shares and 
£6,422,427 ordinary shares of £1 each 
fully paid. Since then, 2,602,857 additional 
ordinary shares have been allotted in 
terms of the offers previously outlined 
and an additional 102,771 ordinary shares 
were issued in the period up _ to 
October 27, 1959, to cover the exercising 
of conversion rights attached to the loan 
stock. The balance of loan stock out- 
standing at that date was £321,736 carry- 
ing conversion rights in respect of each 
£100 stock into 39 ordinary shares during 
1959, 37 during 1960, or 35 during 1961. 
The stock, if not previously converted, 
purchased or repaid, is finally repayable 
at par plus accrued interest on December 
31, 1982. 


ASSOCIATION WITH THE “OLD 
MUTUAL” 


Apart from these issues, the company, 
as announced at the annual general 
meeting on December 10, 1959, accepted 
an offer from the South African Mutual 
Finance Corp. (Pty.), to purchase 250,000 
ordinary shares out of its unissued capital 
at a price of 89s. 3d. a share. This 
association with the “Old Mutual,” a long 
established and powerful insurance group 
in the Union, is to be welcomed as it 
opens the way to fruitful co-operation in 
the future, and provides tangible evidence 
of Gold Fields desire to encourage the 
investment of South African capital in 
the mining industry which forms such an 
important part of the country’s economy. 
It follows naturally on the recent develop- 
ments in the group’s administrative and 
financial organization in South Africa. 
As a result of these allotments, the issued 
ordinary capital has, since the financial 
year end, been increased to £9,378,055 
excluding conversions of loan stock sub- 
sequent to October 27, 1959. 


BALANCE SHEET 


At June 30, 1959, the operating com- 
pany’s consolidated balance sheet dis- 
closed fixed assets with a book value of 
£1,067,000 after deducting accumulated 
depreciation of £1,222,000; investments 
with a total book value of £16,531,000 of 
which £14,388,000 represented quoted 
investments with a Stock Exchange value 


DEVELOPMENT AND MILLING RESULTS 
(for the last two complete financial years) 


South Africa 


at that date of £35,850,000; and net 
current assets of £5,008,000. With quoted 
investments at market value and other 
assets at book figures at June 30, 1959, the 
net asset value was £42,566,000. If allow- 
ance is made for the preference capital, 
the consolidated net asset value was over 
£6 per ordinary share in issue at that date. 
The subsequent acquisition of the issued 
capitals of the three financial companies 
and the issue of shares to the “Old 
Mutual” added approximately £10,500,000 
to the net assets. Based on market values 
in June, 1959, Gold Fields thus controls 
net assets of upwards of £52,000,000 and 
is assured of retaining its position 
amongst the leaders in mining finance. 


For the financial year ended June 30, 
1959, dividends and interest on invest- 
ments again provide the principal con- 
tribution to profits although the revenue 
from this source was about £65,000 lower 
than in 1958 at £2,310,000. This 
reduction was more than accounted for by 
the group having received no dividends 
from its platinum holdings. Profit on 
realization of investments rose from 
£137,000 to £902,000. This is essentially a 
fluctuating item and the increase was in 
this case due to generally more favour- 
able market conditions. After allowing 
for overseas and U.K. taxation, the 
consolidated net profit available to the 
parent company was £2,313,000 or about 
£614,000 higher than in the previous year. 


DISTRIBUTIONS 


The ordinary dividend rate was 
increased from 4s. 6d. to 5s. per share, 
ordinary and preference dividends, net of 
U.K. tax, costing £1,110,000. The 
majority of the shares issued after the 
financial year end did not participate in 
the final dividend, but the company has 
indicated that it is hoped at least to main- 
tain the dividend rate on the increased 
capital in the current financial year. The 
chairman considers that the outlook for 
the future is encouraging. Results for the 
first five months of the current financial 
year had been fully up to expectation. 
Profits of the operating gold and copper 
mines have been increasing and the 
platinum companies have resumed the 
payment of dividends. If this is main- 
tained, the chairman expects a further 
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*Main reef section only. tYear to June 30, 
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Seuth Africa 


increase in the investment income of 
Gold Fields and of the new subsidiaries. 


INVESTMENT SPREAD 


In common with other leading mining 
and finance companies, Gold Fields does 
not publish details of its investments. In 
a circular issued in connection with a 
share issue in June, 1957, however, it was 
disclosed that the company’s investments 
in terms of value could then be classified 
as to 55 per cent gold, 19 per cent 
platinum, 15 per cent base metals and 
11 per cent other interests. Fluctuations 
in share prices since that date and the 
new acquisitions during 1959 will have 
affected this spread, but it is clear that 
the most important single interest is in 
gold. 


In summing up the performance of the 
South African gold mining industry at the 
annual meeting in December, 1959, the 
chairman pointed out that the new mines 
of the Far West Rand and the Orange 
Free State now account for 70 per cent 
of the industry's profit from gold and 
over SO per cent of the profit from 
uranium and that they have not yet 
reached their full planned production. He 
went on to say that the gold investments 
were mainly in these mines thus confirm- 
ing the growth prospects of this section 
of the investments. Substantial invest- 
ments are held in such promising non- 
group mines as Free State Geduld, 
Blyvooruitzicht, Harmony, President 
Brand, St. Helena, Western Holdings and 
Western Deep Levels as well as in 
Doornfontein, West Driefontein and Free 
State Saaiplaas, which are administered 
by Gold Fields. A large proportion of 


these investments is held indirectly 
through the associated West Witwaters- 
rand Areas, a major financial and pros- 
pecting company in its own right. 


WEST WITWATERSRAND AREAS 


It was due to the prospecting activities 
of West Witwatersrand Areas, under the 
technical direction of Gold Fields, that the 
Venterspost, Libanon, Blyvooruitzicht, 
West Driefontein and Doornfontein mines 
came into being in the area usually 
known as West Wits Line. West Wits’ 
importance was enhanced during 1958 by 
the absorption of New Consolidated Free 
State Exploration which had played a 
part in prospecting in the Orange Free 
State; and by its material participation in 
the Western Deep Levels mine formed to 
work an area to the south of the Bly- 
vooruitzicht and West Driefontein mines. 


West Wits’ principal investments consist 
of holdings of 3,001,680 shares in Bly- 
vooruitzicht; 1,826,305 Doornfontein; 
2,221,496 Libanon; 1,023,800 Venterspost; 
799.845 “A” shares Western Deep Levels; 
1,444,006 West Driefontein; 1,247,564 
Harmony; 1,931,050 Free State Saaiplaas 
and 218,043 partly paid and 139,339 fully 
paid shares in the new Western Areas 
mine. Its shareholding in Western Deep 
Levels entitles it to subscription rights in 
the issue of ““B” shares in that company. 


Consolidated net assets with sharehold- 
ings at market value at June 30, 1959, 
amounted to over £29,000,000 which 
stresses the importance of West Wits. in 
the group structure. The net profit for the 
year ended June 30, 1959, rose by 
£190,000 to £1,450,000; part of the 


increase being attributable to reveny 
flowing from the absorption of Ney 
Consolidated Free State. Dividend declar. 
ations totalled 3s. 6d. per share compared 
with 3s. 3d. for the previous year, The 
interim declaration of Is. 104d. for the 
current financial year was 14d. higher than 
a year earlier. 


Looking to the future, further increases 
in the overall revenue from the five 
producing mines on the West Wits, line 
can be expected, particularly in view of 
the accelerated expansion programme now 
being undertaken by West Driefontein 
Within the next few years, dividend 
income should be augmented further 
from the holding in Free State Saaiplaas 
and, after that, from the investments jn 
Western Areas and Western Deep Levels 


Furthermore, the possibility of turning 
certain of the company’s mineral rights 
to account should not be discounted, 
Since the close of the financial year, the 
drilling of four new boreholes has been 
authorized. Two are being drilled for the 
purpose of exploring the Ventersdorp 
Contact Reef south and east of the 
Libanon mine; and the others have as 
their object the gaining of further inform- 
ation regarding the area to the south-west 
of the Doornfontein mine, particularly 
with regard to the Carbon Leader 
horizon. 


DOORNFONTEIN 


Turning to the mines in which West 
Wits. and Gold Fields are interested and 
which are under the administration of the 
group, the newest of the producing mines 
of the West Wits. Line, Doornfontein, 


View of the No. 2 Shaft and the gold recovery plant at West Driefontein, with the uranium recovery plant in foreground. 
West Driefontein was the first gold mine in the world to achieve a profit of £1,000,000 in one month. 
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again made encouraging progress. (The 
operating results for this and other mines 
sdministered by the group will be found 
in the tables below.) Dividends for the 
year ended June 30, 1959, amounted to 
%, per share, an increase of Is. over those 
paid in 1958. The dividend paid in 
February, 1960, has been maintained at 
js. 6d. per share. 


Additional development towards the 
western portion of the property in an 
area for which boreholes gave little 
encouragement again disclosed reassuring 
results. It is now considered that the 
Carbon Leader will be mined as far to 
the west of the No. 1 shaft as it is now 
being mined to the east. A large area still 
further to the west remains to be explored. 


Satisfactory progress is now being made 
in sinking No. 1A_ sub-vertical shaft 
which will serve the lower levels of the 
south-eastern part of the mine. It is of 
interest that this shaft is to be sunk to a 
depth which would enable the reef to the 
south of the present boundary (the dip is 
north-south) to be tested. Unlike West 
Driefontein and Blyvooruitzicht, which are 
bounded to the south by Western Deep 
Levels, there is no mine to the south of 
Doornfontein and consequently the pos- 
sibility exists of an extension in this 
direction at some time in the future. The 
ore reserve showed an increase in tonnage 
and the gold value of 7.4 dwt. was main- 
tained, 


WEST DRIEFONTEIN 


At West Driefontein, the results of 
operations and of recent developments 
have been most encouraging. There is a 
substantial increase in output and in 
operating profit and this trend has been 
maintained in the current financial year 
wih the working profit exceeding 
£1,000,000 for the first time for the month 
of February, 1960. The total dividend was 
increased from 7s. 3d. to 8s. 3d. a share 
and the dividend for the first half of the 
current financial year of 4s. 9d. was 6d. 
higher than that declared in June, 1959, 
amd 9d. more than that for the previous 
six months. 


Although capital experditure is heavy— 
about £9,000,000 over the next five years 
~and the mine is subject to taxation, the 
chairman expects that dividends will 
continue to rise in steps to a materially 
higher level towards the end of the period. 
The programme for the current financial 
year includes plans to increase the rate 
of milling from the Carbon Leader from 
around 105,000 tons per month to 130,000 
per month by June 30, 1960. In addition, 
ithas been decided to produce from the 
Ventersdorp Contact Reef at a milling 
rate of 50,000 tons per month by July, 
191, and to increase the milling rate of 
ore from that reef to 75,000 tons per 
month by July, 1964. 


In May, 1960, £3,520,540 of the balance 
o share premium account was capitalized 
and an issue of 7.041,080 shares of 10s. 
tach credited as fully paid was made to 

archolders in the ratio of one capitaliz- 
ition share for every share held. 


VENTERSDORP CONTACT REEF 


A feature of the Far West Rand mining 
“ene during 1959 has been the growing 
ane of the Ventersdorp Contact 
on Development at the Libanon and 
an et mines has continued to dis- 
dil Promising values on this reef and 
en Ng suggests that it is of considerable 
hom:c importance at the new Western 


A general view of the native training centre at Venterspost G.M. Illustration shows how 
the centre was built in the waste dump at No. 2 Shaft 


Areas mine to the east of Libanon. To 
the west, at the Western Reefs Mine in 
the Klerksdorp District, development is 
also disclosing good values on this reef. 
At West Driefontein, drilling in the 
eastern section not only indicated that 
payable Carbon Leader exists over a 
much larger area in this part of the 
property than could have been anticipated 
from the original drilling, but also pro- 
vides encouraging information regarding 
the Ventersdorp Contact Reef. 


A cross-cut was made to this reef from 
the No. 5 shaft in the south-western 
section on 16th level in order to carry out 
a limited amount of development and an 
arrangement was made to extend develop- 
ment into the lease area of Western Deep 
Levels. Results, together with those from 
borehole No, E3B, were so encouraging 
that a full-scale programme of develop- 
ment on this reef has been started and 
has disclosed high values. The value 
placed on these disclosures may be 
gauged from the decision to provide for 
the milling of up to 75,000 tons a month 
of Contact Reef ore. 


Also of note were the high values 
encountered in the Carbon Leader (2,646 
in.-dwt.) in the sinking of No. 5A sub- 
vertical shaft. The ore reserve tonnage 
rose by over 500,000 tons to 3,082,000 


tons, but the gold content declined from 
16.8 dwt. to 15.7 dwt. The high values in 
the No, 5A shaft suggest a reversal of this 
trend in the Carbon Leader ore reserves 
in the future. The reason for the mill 
yield at both Doornfontein and West 
Driefontein exceeding the ore reserve 
value is the use of intensive mechanical 
sorting of waste. Both mines continue to 
derive a small revenue from uranium. 


VENTERSPOST AND LIBANON 


The relatively low-grade Venterspost 
and Libanon mines have again made satis- 
factory, if unexciting progress, yearly divi- 
dends being maintained at Is. 9d. and 7d. 
per share respectively. Ore reserve grade 
showed a slight improvement in each case. 


O.F.S. INTERESTS 


At Free State Saaiplaas, Nos. | and 2 
shafts have been sunk to their final depth. 
No. 1, a ventilation shaft, was equipped 
on a temporary basis to enable develop- 
ment on reef to be started. On balance, 
the results of the limited amount of 
development carried out so far have been 
rather disappointing. Development from 
the No. 2 shaft started in the March, 
1960, quarter. 


URANIUM PRODUCTION 1959 





ORE RESERVES 
COMPANY a 
(Year to June 30 Tons 
unless otherwise 
noted) 


Grade 


(000) (lb./ton) (000) 


Doornfontein.... 2,651 0.17 


Luipaards Viei .. 
(Bird Reef section) 
Vogels* 13.6 


West Drie 


1,002 1.86 


22.9 


21.6 





7 


DEVELOPMENT 


Ft. » 4 
Sampled Payable 


PRODUCTION 

Rate of 

redemp- 

tion of 
loan 


(£000 p.a.)j 


Gross 
Profit 


Tons Grade 


Treated 


Value 


(000) (lb./ton) (£000 


403 0.26 173.0 39.6 


$99 2 1,088.3 354.0 


635.0 288.0 


567.0 302.4 








*Year to December 31, 1959. 
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Mining men 
and BOAC 

fly all over 
the world 
together 





The world’s mining areas are well served 
by BOAC. Fast services operate frequently 
with a choice of classes ranging pai 
luxury to low-fare. Fly jet-fast in supreme 
comfort with BOAC next time you travel. 


Fo i 

ral of BOAC’s world-wide routes and de 
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Prospects for Free State Geduld, 
president Brand, Western Holdings, 
Western Deep Levels (Anglo American 
Group, see page 286), Blyvooruitzicht and 
Harmony (Rand Mines Group, see page 
302), and St. Helena (Union Corp. Group, 
we page 292) in which Gold Fields has 
jirect holdings and some indirect hold- 
ings through West Wits. are also favour- 


able. 
OLDER PROPERTIES 


Apart from Vlakfontein, which con- 
finues to operate on a_ steady and 
profitable basis, the remaining gold mines 
administered by the group in South Africa 
are drawing towards the end of their lives 
snd most are repaying capital in lieu of 
dividends. 


PROSPECTING 


A development of considerable import- 
ane in viewing future gold mining 
possibilities was the disclosure during 
1959 that Gold Fields was still active in 
the field of prospecting, in which it has 
played a leading part for very many years. 
In pursuance of this policy it has secured 
options on mineral rights over an aggre- 
gate area of over 125,000 acres, in a belt 
to the south of the West Wits. line 
extending from the farm Doornpoort No. 
347 in the east, to the Mooi River in the 
west. This area will be tested to see if the 
ref horizons which have been so profit- 
able on the West Wits. line recur at 
mineable depths as a result of faulting. 
A programme of exploratory drilling has 
been started which will take about two 
years to complete. At this stage, one can- 
not predict what the result may be, but it 
isa venture with interesting possibilities 
and could have far-reaching implications 
for the future of Gold Fields. 


PLATINUM 


Gold Fields’ stake in Rustenburg 
Platinum Mines, the world’s largest 
producer of platinum metals, is held 
through Waterval (Rustenburg) Platinum 
and Union Platinum, both of which it 
administers. These companies have direct 
and indirect interests of about 42 per cent 
and 18 per cent respectively in the 
Rustenburg company. Owing to the severe 
wetback in platinum during 1957/58 
Rustenburg Platinum Mines, and conse- 
quently the holding companies, did not 
declare any dividends during Gold Fields’ 
1958/59 financial year. 


Nevertheless, an improvement in general 
conditions in the platinum industry took 
place during this period. The price of 
platinum which had fallen to £19 10s. Od. 
Pt 0z. in November, 1958, strengthened 
during February, 1959, the price being 
successively taised to £28 10s. per oz. 
In 1960, it was raised to £30 Ss. per oz. 
Rustenburg is now in the position that 

€ capacity of its plant is sufficient to 
meet the normal demand that can be fore- 
sen and stocks are being built-up to take 
care of temporary surges in demand. It 
should, therefore, be able to carry out its 
Policy of affording ample supplies to 
industry at a stable price and Mr. Robert 
Annan at the Gold Fields annual meeting 
re ecember, reiterated his confidence in 

¢ future of this industry. 


In Gold Fields’ current financial year, 
oon and Union Platinums have 
ared final dividends of 1s. 3d. and 
8. 1id. per share respectively for their 


financial years ending August 31, 1959. 
Interim dividends of 84d. and 8d. 
respectively for the current financial years 
were declared in February, 1960. Gold 
Fields also has an interest in Johnson, 
Matthey & Co. who refine and market the 
platinum group metals produced by 
Rustenburg Platinum Mines. Owing to its 
wide interests, however, the profits for 
the year ended March 31, 1959, were not 
greatly affected by the fluctuating price 
and demand for platinum and the divi- 
dend was increased from 2s. to 2s. 4.8d. 
per share. 


RHODESIAN INTERESTS 


Gold Fields’ interest in copper, consist- 
ing mainly of shareholdings in Bancroft, 
British South Africa Co., Nchanga, 
Rhodesian Anglo American and Rhode- 
sian Selection Trust was _ increased 
during the year. In addition to its 
interests in the producing mines in the 
Rhodesias, the company has been active 
in the exploration field, both on its own 
account and in conjunction with others. 


The scene of the greatest activity is 
Northern Rhodesia, where Chartered 
Exploration (in which the company is 
jointly interested with the British South 
Africa Co. and Anglo American Corp.) 
continued its reconnaissance over large 
areas; much work still remains to be 
carried out. The company is also investig- 
ating certain areas in Northern Rhodesia 
under an arrangement with Mwinilunga 
Mines, a member of the Rhodesian 
Selection Trust group. 


The company has purchased the mine 
formerly called the Barbeton Gold Mine, 
but now known as the Dawn Gold Mine, 
in the Queen’s District, Bulawayo. High- 
grade ore has been disclosed by develop- 
ment, and production has started. 


PROSPECTING IN EAST AFRICA 


In East Africa, the company has been 
actively investigating a number of dis- 
coveries. Much detailed field-work is 
subsequently required to evaluate these 
mineral occurrences, and this work is 
necessarily of a long-term nature. A 
considerable amount of drilling and 
pitting on one discovery has disclosed 
extensive deposits of phosphate rock. 
Work on evaluating this property con- 
tinues. 


AUSTRALIA 


In Australia, a subsidiary company has 
been investigating a number of prospects, 
of which the more important are in the 
Mount Isa and Broken Hill areas. Lake 
View and Star has maintained its earnings 
and dividends. During the past year, Lake 
George had the benefit of increased out- 
put and improved metal prices, but 
recently has experienced a recurrence of 
the labour difficulties which have beset 
it and which, if they persist, will threaten 
its future. 


NORTH AMERICA 


The Gold Fields American Develop- 
ment Co. in addition to its investment 
portfolio, owns the entire share capital of 
Buell Engineering Co., Tri-State Zinc and 
Newconex (formerly New Consolidated 
Canadian Exploration Ltd.). It also holds 
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South Africa 


25 per cent of the capital of Canpet 
Exploration in partnership with Ultramar 
and Apex (Trinidad) who hold 50 per cent 
and 25 per cent respectively. As Gold 
Fields American Development Co. has 
shareholdings in Ultramar and Apex 
(Trinidad), and the recently acquired 
Anglo French is also interested in the 
latter company, the group has a consider- 
able interest in Canpet Exploration. This 
company has been engaged in oil explor- 
ation and production since 1952 with its 
headquarters in Calgary, Alberta. Canpet 
had a successful year and at June 30, 
1959, held a varying percentage interests 
in 1,600,049 acres. The number of pro- 
ducing wells in which Canpet held an 
interest increased steadily over the year 
and numbered 77 at June 30. This com- 
pany’s net share of oil produced during 
the year amounted to 164,866 bbl. At 
June 30, 1959, the total investment made 
by the partners in this venture amounted 
to approximately £1,500,000. 


Apex (Trinidad) production was 
3,032,000 bbl. of crude oil and casing 
head gasoline for the year ended Septem- 
ber 30, 1959. The dividend for the year to 
September 30, 1959, was unchanged at 
2s. free of tax. Ultramar Co., through the 
operating company in Venezuela, owned 
jointly with Texaco, produced 10,532,000 
bbl. of oil for the year 1958. 


Buell Engineering, which specializes in 
equipment for the collection of industrial 
dust and fine products, continued to oper- 
ate profitably despite the contraction in 
industrial capital expenditure in the U.S. 
There is a wide field of application for 
this type of equipment. With a view to 
expanding its activities, Buell has formed 
a wholly-owned subsidiary—Ambuco—in 
the U.K. to deal with non-dollar areas. 
It has also acquired the Northern 
Blower Co. of Cleveland, Ohio, makers, 
inter alia, of bag filters. This acquisition 
will give Buell a full range of equipment 
to meet all conditions. The importance of 
dust collection is becoming more widely 
apparent and the recent recession in 
Buell’s mew business is regarded as 
temporary. 


Tri-State Zinc, operating mines at 
Galena, Illinois and New Market, Vir- 
ginia, has shown improved results with the 
recovery in metal prices. Tri-State has 
recently reached an agreement in principle 
with American Zinc, Lead and Smelting 
under which Tri-State will be able to 
develop a tract of land estimated to 
contain 1,000,000 tons of high-grade zinc 
concentrates. 


In Mexico, the low price of zinc and 
high taxation partly offset by Government 
subsidy and the low price of lead, have 
restricted the profits of the Fresnillo Co. 
Developments at its Naica Mine have 
been very encouraging. 


ENCOURAGING OUTLOOK 


Other interests call for little comment. 
The company is maintaining its policy of 
exploration in various parts of the world, 
concentrating in areas known to be 
mineral-bearing. Results of such work 
may seem disappointing over short 
periods, but can be substantial in the 
long run, as past experience has shown. 
The great expansion which the business 
has undergone since the end of its 
financial year augurs well for this 
progressive and diversified corporation. 





South Africa 


Anglo American Corporation of South Africa, Lid. 


[: Africa, with its vast distances and 


its widely-separated populations, the 

mining of the various minerals, with 

which the country is so_ richly 
endowed, calls for complex organization, 
and for strong financial and technical 
resources on a scale usually beyond those 
a small company can command. As a 
result, most of Southern Africa’s mining 
activities today are financed and directed 
through large mining-finance companies. 


The most powerful of these companies 
is Anglo American, with interests in a 
wide range of mining and other important 
industrial enterprises in Southern Africa. 
The Corporation has played a leading 
role in the development of Southern 
Africa during the past 43 years and it 
continues to stimulate new enterprise in 
many spheres throughout the  sub- 
continent. Some measure of the wide 
scope of the operations of the Corpor- 
ation and its associated companies is given 
by the fact that the mines in the Anglo 
American group produce 25 per cent of 
the gold mined in South Africa annually; 
24 per cent of South Africa’s annual pro- 
duction of uranium; 43 per cent of 
Southern Africa’s coal production; and 51 
per cent of the copper produced annually 
in Northern Rhodesia, which is the third 
largest source of copper in the world. 


The De Beers group, which is closely 
associated with the Corporation, produces 
41 per cent by value of the total world 
diamond sales of gem and _ industrial 
stones handled by the diamond industry’s 
Central Selling Organization, which itself 
is controlled by the De Beers group. 


Through the great contributions it is 
able to make to the economic welfare of 
Southern Africa, mining assumes special 
significance in the modern story of the 
sub-continent. The Anglo American 
Corporation Group, with its diversified 
and large-scale operations, has contributed 
an important chapter to that story. In the 
attraction of new capital for investment— 
so important in developing countries; in 
the establishment of new mining enter- 
prises; in the creation of new towns; in 
the attraction of new population; in the 
provision of employment; and in_ its 


contributions to economic advancement 
in many other spheres of activity, Anglo 
American has activated and accelerated 
the progress of Southern Africa. 


FINANCIAL 


An outstanding feature of the group is 
its financial position which has been 
further strengthened in recent years with 
the coming into large-scale production of 
its gold mines in the Orange Free State. 


Following on the conversion of certain 
convertible notes into ordinary shares 
after the end of December, 1958, the 
issued capital of the Corporation at the 
beginning of May, 1959, was £2,379,375 
6 per cent cumulative preferred stock and 
10,297,295 ordinary shares of 10s. each 
fully paid. Of the 1,702,705 ordinary 
shares held in reserve, 399,893 are under 
option until March 31, 1962, to the 
holders of £3,076,100 5} per cent 
registered unsecured convertible notes in 
the proportion of 13 such shares for every 
£100 nominal of notes; and approximately 
500,000 are under option to the holders 
of the issue of 50,000,000 Deutsche marks 
(approximately £4,273,000) 54 per cent 
convertible bearer bonds until Septem- 
ber 30, 1963, in the proportion of 10 such 
shares for each bearer bond of 1,000 
Deutsche marks. If not converted the 
53 per cent notes are finally redeemable 
on March 31, 1982; and the 54 per cent 
bearer bonds in annual instalments over 
10 years commencing October 1, 1964. 


There is also an issue of £4,081,633 
4 per cent registered bonds redeemable at 
par not later than July 15, 1962. 


As reflected in the following table, the 
net profit of the Corporation for the year 
ended December 31, 1959, subject to final 
audit, again showed a material improve- 
ment, and the dividend was increased. 


Year to Profit Ord. Dividend 
Dec. 31 £000 £000 per share 
a. d. 
1955 *4,905 7 0 
1956 4,275 
1957 4,851 
1958 5,900 
1959 +6,950 


*Including a non-recurring item. tSubject to audit. 


FINANCIAL RESULTS 
(for the last two complete financial years) 


Although the recent setback in th 
prices of Southern African shares sugges 
that there will be less favourable ¢op. 
ditions for the profitable realization of 
investments during the current financial 
year, increased dividend income from the 
investments in gold, copper and diamond; 
seems virtually assured. 


The net assets of the Corporation and 
its subsidiaries, based on the consolidated 
balance sheet at December 31, 1958, with 
shareholdings at then market values, were 
£97,000,000 compared with £73,000,000 at 
the end of 1957. The net asset value at 
December 31, 1959, was undoubtedly con- 
siderably higher, but the setback in the 
market prices of the underlying securities 
since that date suggests that the present 
value may not vary greatly from the 
figure at end of 1958. Allowing for the 
preference capital, this was equivalent te 
an intrinsic value of 190s. per ordinary 
share. These figures do not include any 
allowance for the capital value of the 
very considerable revenue derived from 
the various services, which the Corpor- 
ation provides for its various associated 
companies. 


INTERESTS AND INVESTMENTS 


The provision of such services is today 
a major occupation of the finance com- 
panies which control the various groups. 
Particularly is this so with Anglo 
American Corp. which controls or 
administers 14 gold mines, of which six 
are also producing uranium; acts as con- 
sulting engineers to eight diamond mines 
or open workings of the associated De 
Beers group; administers 12 coal mines; 
and acts in an administrative capacity for 
three producing copper mines, a copper 
refinery and a lead and zinc mine 
controlled by the associated Rhodesian 
Anglo American company. In addition, 
the Corporation controls and administers 
22 finance and investment companies and 
is similarly interested in a number of 
other mining and industrial enterprises. 
The provision of such services results ina 
material contribution to revenue and is in 
effect a hidden “asset,” which should b 
taken into account in assessing the 
intrinsic value of the shares. 





PROFIT AND LOSS RESULTS 
£(000) 





COMPANY 
(Year to Dec. 31 
except where 
otherwise noted) 


ORDINARY Working 
SHARES IN Profit 
ISSUE 


Taxation 
Uranium and/or 
Profit Mining 
Lease 


Surplus 


Operational 


DIVIDENDS 
PER SHARE 


Capital re Paid 
Expenditure — 
£(000) 





1958 1959 


1958 1959 1958 1959 1958 1959 


1958 1959 





Brakpan 4,600,000 (3d.) 
Dagga* 7,000,000 (5/-) 
E. Dagga 3,730.000 (10/-) 
F. S. Geduld*t+ 10,000.000 (5/-) 
P. Brand*t 040, (5/-) 
P. Steyn*t ,000,000 (5/-) 
S.A. Lands 475, (3/6) 
Sprin 3 i (3d.) 
Vaal x (5/-) 
Welkom*t ...... (5/-) 
Western Hidgs*t. (5/-) 
Western Reefs ... 7,000,000 (5/-) 


16.6 13.4 
2,652.5 | 2,461.5 
128.6 162.1 


250.0 | 3,385.5 


152.8 8.7 
— — 21.3 16.7 
1,631.9 | 1,731.4 — — 
668.8 714.3 _— — 
— 803.0 
1,885.7 


1,914.0 | 1,075.8 | 1,435.7 
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F. S. Geduld*t 
P. Brand*t 
P. Steyn** 
Welkom*t to December, 
Western Hidgs.*+ . 1959 


Results for the 
three months 
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*Scheduled uranium producer. 


+Year ends September 30. 
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As outlined in the introductory para- 

hs, the Corporation is very substan- 
tially interested in gold, diamonds, copper 
and coal and it is also interested in a 
wide variety of other mining and 
industrial ventures and in merchant 
banking. Its investments are not confined 
to the companies falling under its admini- 
gration and include substantial interests 
in non-group financial and mining enter- 
prises. Unlike most of the other mining 
houses, much of the financing of Anglo 
American’s mining enterprises is done 
through a series of associated finance and 
investment companies, a policy which 
masks the full financial strength of the 
group. 


The 1958 annual report, which gives 
information relating to the group as a 
whole, gives an indication of the financial 
strength of the group. The market value 
of the quoted investments of 11 of the 
more important finance companies of the 
group at December 31, 1958, amounted 
to no less than £306,000,000, a figure 
which exceeds the similar combined 
resources of all the other South African 
mining-finance houses. During the year, 
these companies’ strengthened their 
reserves by an aggregate amount of 
£5,000,000 and at the annual meeting in 
June, 1959, the chairman was able to say 
that never in its history had the group 
been so well placed for financing any new 
business that might arise. The group is 
thus well placed to push forward with 
the development of its mining ventures 
despite the setback in the share market. 


Although Anglo American has direct 
shareholdings in numerous mining com- 
panies, its main stake in diamonds, 
copper and coal and probably also in 
gold, is held through the secondary 
investment and financial companies. For 
the individual investor, a shareholding in 
one of these secondary companies offers 
a spread of risk unobtainable (except for 
very few large investors) by investments 
in individual mines. For this reason the 
operating companies are reviewed in this 
aticle in the context of the holding 
companies. 


ANGLO AMERICAN INV. TRUST 


It is through this company that most 
of the group’s diamond interests are held. 
The trust in turn holds over 20 per cent 
of the equity of De Beers Consolidated 


Mines and about 18 per cent of the 
capital of the Diamond Corp., as well as 
substantial stakes in the diamond purchas- 
ing and trading companies of the De 
Beers group. (See also De Beers Consolid- 
ated Mines Ltd., pages 290-1.) During 1959 
Anglo American also obtained a direct 
interest of 700,000 deferred shares in De 
Beers Consolidated by exercising its right 
to convert a loan of £4,200,000 into shares 
at a price of 120s. per share, thus con- 
siderably increasing the importance of its 
diamond interests. 


RHODESIAN ANGLO AMERICAN 


The copper interests are held largely 
through the medium of this company 
which, directly, and indirectly through 
Rhokana Corp. Ltd., holds 524 per cent 
of the equity of Rhokana, some 39 per 
cent of Nchanga, 25 per cent of Bancroft, 
174 per cent of Mufulira, and almost 
14 per cent of the Chibuluma issue. (/ts 
affairs are reviewed on pages 322-5.) 


In addition to its five old gold mines 
on the East Rand, the Corporation 
administers three gold mines in the Far 
West Rand and Klerksdorp area and five 
of the 10 producing mines on the new 
gold field in the Orange Free State. The 
total gold production of the gold mines 
of the group is worth more than 
£74,000,000. The annual gold profits of 
these mines amount to approximately 
£41,000,000 with a further £7,000,000 
profit from uranium oxide. 


The group is today the largest single 
producer of gold in the world, and as 
such has played, and continues to play, a 
leading part in technological develop- 
ments in the industry. A recent example 
of this is the speed achieved in shaft- 
sinking by the use of advanced techniques, 
at two mines of the group, in the past 
year, The South African record advance 
of 834 ft. at the Free State Saaiplaas 
mine and the world record advance of 
868 ft. held by Russia, for one month’s 
sinking, were comfortably exceeded by 
the Vaal Reefs mine with advances of 
922 ft. in September, 1959, and 954 ft. 
in November, 1959; and by the President 
Steyn mine with an advance of 1,001 ft. 
in November, 1959. 


The Corporation’s most important gold 
investments are those in the new high 


DEVELOPMENT AND MILLING RESULTS 
(for the last two complete financial years) 


South Africa 


grade mines of the Far West Rand and 
Orange Free State which are largely held 
through the medium of Ofsits and Writs. 


ORANGE FREE STATE 
INVESTMENT TRUST 


With net assets at market value at 
December 31, 1958, worth almost 
£47,000,000, Ofsits is a major financial 
company in its own right. Its investments 
are almost entirely confined to gold 
mining companies operating in the Orange 
Free State, in the development of which 
Anglo American played the leading part. 


During the early months of 1959, Anglo 
American Corp. and De Beers Investment 
Trust exercised the right to subscribe for 
625,000 shares at 80s. each, raising the 
issued capital to 10,943,406 shares of 10s. 
each fully paid. There is also an issue of 
£2,023,184 44 per cent registered bonds 
which are finally redeemable on June 30, 
1966. 


The major investments at December 31, 
1958, were as follows: 


Price 
31.12.58 


115/- 
38/104 
28/- 
67/- 
31/3 


No. of 
shares 
(000) 
2,000 
1,467 
2,126 


Company 


+Free State Geduld ... 
Harmony 

*Loraine 

+President Brand 
+President Steyn 

St. Helena 

+Welkom 

+Western Holdings 
Free State Saaiplaas ... 


*Includes subsequent rights. 
tAdministered by Anglo American 


The intrinsic value at December 31, 
1958, with shareholdings at market value 
(see table) was 90s, per share. 


The profit for the year ended Decem- 
ber 31, 1959, subject to final audit, 
amounted to £2,649,000 compared with 
£2,683,000 in the previous year. Of the 
1958 profit, £500,000 was, however, 
attributable to the profit on the special 
sale of shares to the American South 
African Investment Co. which was not 
subject to taxation. Allowing for this, the 
indication is that the normal profit 
showed a satisfactory increase due to 
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77/9 
149/10 


239/11, 230/10 
143/11 
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95/9 
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FS. Geduld*+ 

P. Brand*+ 

P. Steyn*+ : 
Welkom*+ 

Western Hidgs, *+ 
eee: 


Results for 
the three 

months to 
Dec., 1959 





1,369) 1,154 
1,067; 970 
483 | 414 
383 | 469 
951 | 1,045 


222 | 
290 
272 
270 
296 


77/3 
63/- 
58/4 
58/3 
58/3 


159/7 


/8 
15/9 
105/- 








iT 
Scheduled uranium producer. 


tYear ends September 30. 


The names of the companies included in the table are italicised in the text. 
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increased dividend income on the invest- 
ments. Dividends totalling 4s. 9d. per 
share were paid compared with 4s. in 
1958. There is scope for a further 
improvement in the dividend rate in the 
years immediately ahead. 


ORANGE FREE STATE MINES 


Turning to the mining companies in 
which Ofsits is interested and in certain 
of which Anglo American has direct 
investments, there was a_ material 
improvement in profits at all the group 
mines with the exception of President 
Steyn for which the profits were un- 
changed. A sharp increase in the liability 
for taxation more than offset the improve- 
ment in the working profit of President 
Brand, but the net profit of Western 
Holdings was higher although the mine 
incurred liability for taxation for the first 
time. The Welkom dividend was main- 
tained at 6d. and the Steyn dividend at 
2s. 6d. Western Holdings 8s. 6d. (7s.); 
Brand 5s. 6d. (5s.); and Free State 
Geduld 8s. (5s.) all increased their 
distributions, Interim declarations for the 
current financial year are unchanged for 
Free State Geduld, Brand and Welkom; 
but Western Holdings has declared 4s. 
compared with 3s. 6d. in 1958 and Steyn 
has reduced its declaration from 1s. 3d. 
to Is., owing to the effects of heavy 
capital expenditure, partly due to the 
speed of progress in the sinking of the 
new twin shaft system. Ofsits’ overall 
income from these mines should continue 
to increase. 


Despite a substantial rise in output at 
most of the mines, the volume of the ore 
reserves of all the properties at Septem- 
ber 30, 1959, showed satisfactory increases 
ranging from an additional 220,000 tons 
at Brand to 520,000 tons at Steyn, output 
at the latter having shown little increase 
during the year. The average value of the 
ore reserves also improved, except at 
Steyn where the gold content was un- 
changed at 8.3 dwt. per ton. Particularly 
noteworthy was the rise in the value of 
the Free State Geduld ore reserve by 
1.1 dwt. to 20.9 dwt. per ton (the highest 
ore reserve valuation of any South 
African gold mine); and of the Western 
Holdings’ ore reserve by 1.0 dwt. to 
16.0 dwt. per ton. 


Plans for increasing output are well 
advanced at all the mines. Both Welkom 
and Western Holdings have commissioned 
their third shaft systems (twin circulars) 
and are engaged in underground sinking 
to open up their deeper levels. A gradual 
increase in Welkom’s output is expected; 
and plant capacity at Western Holdings 
is being increased from 150,000 to 
175,000 tons a month to cope with the 
additional ore becoming available from 
the advance of development in the No. 3 
shaft area. Progress at the two Presidents, 
which are each sinking twin vertical 
shafts to enable output to be increased, 
is ahead of schedule. The Brand shafts 
had reached a depth of approximately 
4,700 ft. below surface at March 31, 1960, 
and should be in commission early next 
year; at Steyn, the main shaft had been 
sunk 3,550 ft. and the ventilation shaft 
2,530 ft. below surface at the same date— 
they should be commissioned by early 
1962 and perhaps sooner as certain ancil- 
lary work is already being carried out 
from underground haulages driven from 
the No. 2 shaft to minimize delays. The 
—— of both these plants is being 
stepped up to 150,000 tons per month. 


The chairman of Brand has indicated 
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0.38 12.5 39 


23.4 1,725 | 035 | 1,663.9 seq 





P. Brandt.... 3,804 0.32 7.8 80 


15.2 MEE 


925 0.27 560.0 * 





P. Steyn .... 4,869 0.34 13.8 80 


a 


17.5 1,051 | 0.28 749.0 | : 





Vaal Reefs .. 2,950 0.74 32.8 82 


40.7 823 | 0.74 | 1,731.4 2806 





Welkomt .... 3,997 0.34 18.7 71 


18.6 924 | 0.30 7083 | occ 





W. Reefs ....' 4,573 0.59 48.5 34 





32.4 2,152 0.33 1,914.0 676.7 








tYear to September 30. 


that a further expansion to 175,000 tons 
per month may prove desirable when the 
new shaft system is operating. 


At Free State Geduld, the No, 2 
ventilation shaft has been commissioned 
and rapid progress is being made in 
sinking the No. 1A ventilation shaft which 
lies about 4,000 ft. south of the No. 1 
shaft. A geological borehole drilled near 
the site of this shaft intersected basal reef 
at a depth of 4,460 ft. assaying 1,040 in.- 
dwt. in the original intersection and 876 
in.-dwt. and 1,690 in.-dwt, in deflections. 
This suggests that the high values 
encountered in development to the south- 
west of the No. 1 shaft may persist in the 
vicinity of the new shaft. This possibility 
was strengthened by a further borehole 
result of 2,414 in.-dwt. in the north- 
western section of Western Holdings, 
some 2,000 ft. to the south of the joint 
boundary. The No. 1A shaft had reached 
a depth of 3,010 ft, at March 31, 1960. 
It is to be used for hoisting as well as for 
ventilation. 


As the summary of investments shows, 
Ofsits is also interested in a number of 
mines under the management of other 
groups. 


WEST RAND INVESTMENT TRUST 


Writs., to give the company its market 
name, holds investments almost entirely 
confined to the gold mining and finance 
companies of the Klerksdorp and West 
Witwatersrand gold fields—the mines of 
the Far West Rand. 


At December 31, 1958, the issued 
capital was 10,332,529 shares of 10s. each 
fully paid. The loan capital consisted of 
£2,040,816 44 per cent registered bonds 
which may be converted into 725,000 
shares until July 31, 1962. If not 
converted, the bonds are to be repaid in 
full not later than July 31, 1968. 


The major investments at December 31, 
in the volume of the Western Reefs ore 
1958, were as follows: 


No. of 
shares 
(000) 
1,694 Blyvooruitzicht 
2,200 Buffelsfontein 
600 Doornfontein 
1.755 Hartebeestfontein 
1,900 *Vaal Reefs ............... 
1,000 West Driefontein 
689 *Western Reefs 
987 Zandpan 
1,146+ West Wits Areas 56/- 
434 Western Ultra Deep Not quoted 


*Administered by Anglo American 
tIncludes subsequent rights. 
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price 
31.12.58 


Company 


*Members of Joint Scheme. 


In addition to these investments, the 
company has participated in the loan of 
£5,000,000 to the new Western Deep 
Levels gold mine to the extent of 
£1,274,426 and has exercised an option to 
take up an additional £225,574—a total 
participation of £1,500,000. The loan 
carries subscription rights which entitled 
Writs. to subscribe for 420,000 of the “B” 
shares recently issued by Western Deeps 
at a price of 40s. per share and which, 
in turn, carry the right to subscribe for a 
further 420,000 “B” shares in May, 1961, 
at a price of 45s. per share. In addition, 
the loan entitles participants to subscribe 
at par (20s.) for one “B” share of £1 each 
for each £1 of loan held. Writs. ultimate 
holding may thus total 2,340,000 “B” 
shares in Western Deeps. 


Net assets at end December, 1958, 
amounted to £29,000,000, equivalent to 
about 56s. per share with the Westen 
Deeps loan at book value. Subject to 
final audit, the profit for the year ended 
December 31, 1959, was £2,251,000 com- 
pared with £2,633,000 in 1958. The fall is 
accounted for by the non-recurring profit 
of £450,000 on the special sale of invest- 
ments to the American South African 
Investment Co. in 1958, which did not 
attract taxation. Total dividends of 3s. 6d 
were unchanged. Much increase in the 
dividend rate in the immediate future is 
unlikely, but the longer term prospects 
are encouraging. 


THE KLERKSDORP MINES 


At the neighbouring Vaal Reefs and 
Western Reefs mines of the Klerksdorp 
district, both of which are administered 
by Anglo American, encouraging progress 
was made during 1960. Favourable 
development on Vaal Reef in the easter 
section, coupled with promising results in 
the exploration of the Ventersdorp 
Contact Reef on the western side of the 
mine, led to an increase of 655,000 tons 
reserve with the average gold content 
rising by 0.5 dwt. to 6.8 dwt. per ton and 
the uranium content improving from 0.49 
to 0.59 lb. per ton. 


Encouraging development results were 
also disclosed in the Vaal Reefs’ property 
which arrested the decline in ore reserve 
values. Tonnage rose by 700,000 0 
2,950,000 tons, the gold content being 
unchanged at 9.4 dwt. per ton and the 
uranium content fractionally loww © 
0.74 Ib. per ton. Aided by the reco 
Native labour force, output at Westem 
Reefs rose by 250,000 tons and at ¥4 
Reefs by about 200,000 tons, the working 
profit of the former improving’ Dy 
£500,000 and of. the latter by £400) 
during 1959. Dividends. were uncha 
at 2s. 6d, and 3s. 6d. respectively. 
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A particularly encouraging feature of 
the progress at Vaal Reefs was the inter- 
ction of the Vaal Reef at a depth of 
4980 ft. below surface in the No. 2 main 
vertical shaft averaging 819 in.-dwt. and 
41 in.lb. The reef was also intersected 
ata point 200 ft. south of this shaft in a 
haulage driven from the No. 1 shaft, A 
tretch of 850 ft. of reef development was 
ampled giving an average gold value of 
985 in—-dwt. and uranium value of 41.19 
in-lb. from 91.8 per cent of payable reef. 
These results confirm earlier borehole 
indications which suggested that this 
gction of the mine might be richer than 
the part which has already been 
developed. 


At Western Reefs, promising develop- 
ment in the northern section of the eastern 
area led to the decision to sink a new 
shaft system (the No, 4) 12,500 ft. north- 
west of No. 3 joint shaft. The shaft will 
be 26 ft. in diameter and will be divided 
to provide for both upcast and downcast 
ventilation and equipped for handling 
men and material and the hoisting of 
4,000 tons of waste rock per month. It 
isto be sunk to a depth of 6,700 ft. The 
cost is estimated at £2,900,000 and it is 
hoped that it will prove possible to finance 
the expenditure from accumulated funds 
and profits without affecting the dividend 
rate. 


The Vaal Reefs No. 2 shaft system is 
expected to be commissioned in the first 
quarter of 1961 by which time the rated 
plant capacity will have been increased 
from 100,000 to 125,000 tons per month. 
lt is planned to increase capacity to 
150,000 tons per month at a later stage. 


WESTERN DEEP LEVELS 


Progress at this new deep-level mine has 
«ceeded expectations. As a result, the 
original programme has been revised. In 
Stage 1 of the original programme it was 
proposed to sink two vertical shaft 
ystems, Open up the Ventersdorp contact 
ef and start production on that reef with 
in initial capacity of 80,000 tons per 
month. Stage 2, a considerable part of 
vhich would be done concurrently with 
he completion of Stage 1, would cover 
he sinking of the sub-vertical shafts of 
the two shaft systems, the development 
if the Carbon Leader Reef and the 
crease Of the mill capacity to 120,000 
‘ms per month. The third stage would 
‘onsist of the gradual expansion of oper- 
ilons to a planned capacity of 200,000 
‘ns per month which would necessitate 


‘ht sinking of one or two additional shaft 
systems, 


lt was then envisaged that £1,500,000 
"ould be spent in the latter part of 
‘age 1 on the sub-vertical shafts designed 
“give access to the Carbon Leader Reef. 
‘8 now considered that, subject to 
uisfactory progress being maintained 
‘sinking, it should prove possible to 
‘dance further work on the sub-vertical 
tal from Stage 2 into Stage 1. It is 
“mated that this will increase the 
‘penditure on this item from £1,500,000 
yabout £3,436,000 which in turn will 
co a start to be made with develop- 
— on the Carbon Leader Reef earlier 
“0 originally contemplated. 


bog tts also been decided to erect 
¥eg On the mine property at a cost 
we ,000. The additional expenditure 
. t these two headings, coupled with 
scteases. in the original estimates, have 
nd the estimated expenditure to the 
of Stage 1, by £6,000,000 to 


£27,600,000. Arrangements were made to 
finance the cost of housing by Building 
Society loans, leaving an amount of 
approximately £14,500,000 to be raised 
to finance expenditure to the end of 
Stage 1 (or approximately the third quarter 
of 1962) when production on the Venters- 
dorp Contact Reef is expected to start. 


A total of £11,900,000 is being raised 


by the issue of 2,800,000 “B” shares of. 


£1 each at 40s. per share of which half 
are being issued to the holders of the 
“A” shares registered on April 20, 1960, 
in the proportion of one “B” share for 
every four “A” shares held; and the 
balance to members of the Loan Syndi- 
cate which provided loan funds of 
£5,000,000 in terms of the company’s 
flotation agreement. Each of the 2,800,000 
“B” shares carries the right to subscribe 
to a further one “B” share in May, 1961, 
at 45s. per share. The _ remaining 
£2,600,000 will be raised in a manner to 
be decided later. 


Limited development on Ventersdorp 
Contact Reef in a haulage driven from 
the neighbouring West Driefontein mine 
has so far yielded indifferent results, but 
development on this reef on the West 
Driefontein side of the boundary has 
given encouraging indications with values 
over an extensive stretch of reef averag- 
ing appreximately 1,000 in.-dwt. A further 
encouraging indication was the inter- 
section of Carbon Leader Reef assaying 
2,646 in.-dwt. in the West Driefontein 
No. 5 shaft situated about 2,550 ft. from 
the northern boundary of Western Deep 
Levels. These results considered in con- 
junction with the borehole indications 
suggest a promising future for this deep 
and costly mine. Writs interest in Western 
Deeps (through the participation in the 
Loan Syndicate) coupled with its invest- 
ment in Zandpan (see Anglo-Transvaal, 
page 294) add considerably to the long- 
term growth prospects of this investment 
company. 


RAND SELECTION CORP. LTD. 


The fields of investment in which Rand 
Selection and_ its subsidiary, South 
African Townships, are interested are 
very similar to those of Anglo American 
Corp. and it is entitled to participate in 
any new business accruing to Anglo 
American in Southern Africa. Its main 
fields of investment are in gold and 
diamonds and to this extent it differs 
from Anglo American Corp. which, in 
addition, has material holdings particular- 
ly in copper and also in coal. 


The issued share capital of the Corpor- 
ation is 7,500,000 shares of 5s. each. Loan 
capital consists of £1,000,000 44 per cent 
loan stock due for redemption on Septem- 
ber 30, 1960; and £1,394,183 54 per cent 
unsecured notes 1963/72. Consolidated 
net tangible assets, with shareholdings at 
market value at September 30, 1959, 
amounted to £27,705,000 or over 70s. per 
share. The consolidated net profit afer 
taxation rose by £200,000 to £1,651,000 
for the year ended September 30, 1959, 
about half the increase being attributable 
to an increase in income from invest- 
ments. Dividends were 3d. higher at 
2s. 9d. per share, the cost being 
£1,031,000. 


AFRICAN AND EUROPEAN/ 
VEREENIGING ESTATES 


Anglo American holds almost 90 per 
cent of the issued ordinary capital of 
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African and European, which in turn 
controls most of the colliery interests 
jointly with Vereeniging Estates, in which 
it has a very large stake. During 1958 the 
production of these collieries rose from 
37.5 per cent to 38.4 per cent of pro- 
duction in the Union. African and 
European also has very large interests in 
the Brand, Steyn and Welkom gold mines. 
In the year ended December, 1959, 
African and European taxed profit was 
£1,544,000 and that of Vereeniging 
Estates £1,388,000, both figures subject to 
audit. 


CONSOLIDATED MINES SELECTION 


Consolidated Mines Selection has a 
U.K. registration and is subject to British 
income tax, unlike Anglo American and 
the other investment and financial com- 
panies of the group. Its principal invest- 
ments are in Anglo American Corp. and 
Rhodesian Anglo American, and (directly 
and indirectly) in the Orange Free State 
and Far West Rand gold mines. The net 
profit after taxation for the year ended 
December 31, 1959, was £300,000 com- 
pared with £266,000 in 1958. The dividend 
was maintained at 2s. 6d. per share and 
a one-for-ten free scrip issue was made. 
It is anticipated that the dividend rate will 
be maintained on the increased capital 
during 1960. 


PROSPECTING AND RESEARCH 


Anglo American, through associated 
companies formed for the purpose, con- 
tinues to play an active part in the 
intensive search for payable mineral 
deposits in many parts of Southern, 
Central and East Africa. The scope of 
these operations will be appreciated when 
it is mentioned that two concessions areas 
now being prospected in Northern 
Rhodesia and Tanganyika are individually 
120,000 square miles and 34,000 square 
miles in extent, or roughly equivalent to 
the size of Italy and Portugal respectively. 
This large-scale exploration calls for the 
employment of the most up-to-date pros- 
pecting methods including aerial photo- 
graphy and geophysical surveys carried 
out by a Dakota aircraft operated by the 
Corporation’s geophysical unit. 


In keeping with the steadily increasing 
scope of its activities, the Corporation 
over a period of years has sponsored the 
establishment of comprehensive research 
facilities for the development of new 
processes and the improvement of existing 
methods within the group. Notable 
advances in metallurgical and technical 
practices have been achieved. 


These research laboratories, whose 
activities are closely co-ordinated, 
specialize in mineralogy, ore analysis, 
mineral dressing, chemical and metallur- 
gical engineering. It is an important 
function of these laboratories to establish 
and maintain close co-operation with 
universities’ laboratories and _ other 
research groups in Africa and throughout 
the Western world. 


Under the direction of the technical 
development section of the Corporation's 
engineering department, close contact is 
maintained with developments in engin- 
eering design and production. This section 
has also promoted a number of successful 
investigations as a result of which many 
technical innovations and improvements 
in plant and equipment have been intro- 
duced on the mines administered by the 
Corporation. 
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De Beers Consolidated Mines 
Record Sales Through C.S.O. 


E BEERS CONSOLIDATED MINES Was 

registered as a public company in 

the then Province of the Cape of 

Good Hope in 1888. It was 
formed to amalgamate the two most 
famous diamond mines in the world, De 
Beers and Kimberley Central. Since its 
inception it has been pre-eminent in the 
diamond industry, and has played the 
leading part in co-ordinating the pro- 
duction and marketing of diamonds, both 
industrial and gem-stones. 


De Beers controls the Bultfontein, De 
Beers, Dutoitspan and Wesselton mines in 
Kimberley, Jagersfontein in the Orange 
Free State and the Premier mine in the 
Transvaal. It has a controlling interest 
in the capital of the Consolidated 
Diamond Mines of South West Africa, in 
Namaqualand, and has a 50 per cent 
interest in the Williamson mine at 
Mwadui, Tanganyika, 


De Beers’ subsidiary, The Diamond 
Corp., has buying or marketing contracts 
with diamond producers in the Belgian 
Congo, Angola, Sierra Leone, Ghana, 
Tanganyika and French West Africa. 
More than 80 per cent of Free World 
diamond production outside the Soviet 
Bloc is sold to the market by the Central 
Selling Organization which was estab- 
lished by De Beers. Under an arrange- 
ment made at the beginning of 1960, 
Soviet diamond exports are being 
marketed through the C.S.O. 


Outside the field of diamond mining 
and marketing, De Beers has substantial 
interests through subsidiaries in the 
explosive and chemical industries, in gold 
mines on the West Rand and in the 
O.F.S., and in both coal and copper mines 
in the Federation. 


RAPID EVOLUTION 


This is. as it were, a snapshot of De 
Beers as it existed in a moment of time. 
It shows the size and shape of the organ- 
ization, but like all snapshots, it fails to 
show the subiect as a living body. And 
De Beers is very much alive. The last two 
or three years have seen rapid changes in 
the company’s environment, and De Beers 
has been rapidly evolving to meet them. 


Synthetic diamonds are a case in point. 
Although the production of synthetic 
diamonds has been a theoretical pos- 
sibility for half a century, the practical 
problems of pressure and temperature 
kept such projects in the realms of 
science fiction until recently. In 1957, how- 
ever, the General Electric Co. of America 
announced that it was in a position to 
begin production of synthetic boart on a 
large scale. 

Ever since diamond synthesis became a 
practical possibility, it has been the view 
of De Beers that the two types of 
diamond could co-exist. Synthetic pro- 
duction will probably be limited for many 
years to the production of a grit similar 
to boart of which the Société Miniére du 
Beceka is the chief producer. 


Nevertheless, it would be outside the 
De Beers’ tradition to sit back and await 
developments. Early in 1959. the company 
announced that to meet this competition 
it was adding to its own range of products 
in two respects. A new natural grit 
specially selected for use in resin-bonded 


wheels was put on the market. This was 
claimed to be 40 per cent more efficient 
than any natural grit previously used. In 
addition, De Beers announced that a 
new diamond drilling grade of stone was 
to be made available. This was to be 
tailored to meet specific drilling require- 
ments, and had already proved greatly 
superior to any previously. used. This, 
however, was by no means the end of 
the story. In November last year, Mr. 
Harry Oppenheimer, chairman of De 
Beers, held a press conference at De 
Beers’ Adamant Laboratory in Johannes- 
burg, and made the bombshell announce- 
ment that the company had filed world- 
wide patent applications for a synthesising 
process which produced diamond similar 
to that made by the General Electric Co. 


It was emphasized by Mr. Oppenheimer 
that the process was, at that time, still in 
the laboratory stage, although there was 
confidence that production on a commer- 
cial scale was both technically and 
economically possible. Any decision to go 
ahead with production would, of course, 
be taken in close co-operation with the 
Beceka Co.—as the world’s major pro- 
ducer of industrial diamonds, including 
the grade with which synthetics are in 
competition. Mr. Oppenheimer also re- 
iterated his view that the introduction of 
synthetic stones would not mean an 
erosion of the market for natural 
diamond. The effect of the high-powered 
research into the properties of diamond 
would, he thought, be a greatly expanded 
market for industrial stones and boart in 
which both the synthetic and natural 
products would find a place. 


Indeed, De Beers has been well to the 
forefront in attempting to expand the 
market. Early last year, one of the 
associated companies of the group formed 
a small company in Canada in association 
with Engelhard Industries, with the object 
of expanding the use of crushing boart, 
especially in the field of glass-grinding. 

Other research projects are under way 
with the object of increasing demand for 
other types of industrial stones. One result 
of this research has already been 
published, and although it is unlikely to 
lead to any notable demand, it is of 
interest as an example of the way 
diamond’s horizons are widening. It has 
been known for some eight years that 
certain types of diamond were semi- 
conductors, and this in turn led to the 
discovery that they were extremely sen- 
sitive as thermistors. However, it was 
only last year that the practical difficulty 
of incorporating diamond in thermistors 
was overcome. This has opened up con- 
siderable possibilities for utilization of 
diamond on this field, for although there 
are many other substances which can be 
used as thermistors, diamond resists the 
effects of high temperatures and of acids 
much better than most. 


RECORD SALES 


Meanwhile, total sales of diamonds 
through the Central Selling Organization 
in 1959 achieved a new record level in 
spite of a slight decline in the last three 
months of the year which was largely 
attributable to a falling-off in gem sales. 
Industrial sales continued the strong 
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recovery which began in the last quarter 
of 1958, and for much of the year these 
sales were running at double the level of 
the corresponding period of 1958. The 
table below shows the trend of sales 
during the year. 





Gem _ Industrial Total 
(£000) (£000) — (£000) 
Period 
1958 
Total 
1959 
iat Gr. ....;. 
2nd Qtr. ... 
ona Ger... 
4th Qtr. ...... 
Total 
1960 
oo. anne 


49,421 16,121 65,54 
15,865 7,721 23,587 
14,811 6,801 21,612 
16,891 6,317 23,208 
15,465 7,264 22,729 
63,033 28,103 91,136 


14,027 6,369 — 20,396 





The year 1959 saw two major develop- 
ments on the marketing side of De Beery’ 
operations. The first was the signing of a 
new marketing agreement with the Sierra 
Leone Government to replace the old one 
which was due to expire at the end of 
1960. The main provisions of the agree- 
ment, which is to run for five years from 
August, 1959, are that all diamonds 
produced in Sierra Leone under the 
Alluvial Diamond Mining Ordinance are 
exported and marketed solely through the 
Government Diamond Office, which has 
been set up by the Government in Sierra 
Leone. The Office will be controlled by 
an executive board, to which the Govern: 
ment will appoint three members, and 
The Diamond Corp. two. The Diamond 
Corp. will act as managers. Should any 
producer be dissatisfied with the prices 
offered by the Government Office, he may 
have his diamonds shipped to London to 
be offered by tender. 


The new agreement reflects the not 
unnatural desire of the Sierra Leone 
Government to participate in the market: 
ing of diamonds produced in the territory. 
One of the world’s major producing 
areas, Sierra Leone exported 863,202 ct 
—worth almost £6,500,000—in 1957, and 
in 1958 production was expanded to 
1,600,000 ct. These, of course, art 
“official” figures, and the illicit mining 
and smuggling which reached alarming 
proportions at one time, may have 
substantially to this. The agreement has 
brought additional stability to lice 
alluvial diamond mining in the territory. 


AGREEMENT WITH RUSSIA 


The other major marketing develor 
ment must be regarded as some! of 3 
coup for De Beers. In January, 1960, the 
company issued the following announce 
ment: “An exclusive agreement been 
signed in London whereby al ! 
diamonds from Soviet Russian production 
that the Soviet authorities wish to exper 
for marketing in the western world 
be purchased by The Diamond Corp. 
sold through the Central Selling Organ 
ation of the De Beers group 
companies.” With this simple sta nase 
and no further details have bece tee 
public—De Beers disposed of one ae 
main bogies that has from time to 7 
cast a shadow over the market im 
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shares: that Russia might one day repeat 
its performance of the early 1920’s and 
food the market with cheap diamonds. 


At the moment it is almost impossible 
to forecast what the extent of Russian 
exportable production may be. Almost 
certainly, however, the bulk of it will be 
gem-stones, because Russia’s own needs 
for industrial material must be growing 
rapidly. Evidence of this has been given 
by the intensive prospecting drive for 
diamonds known to have been in progress 
in the U.S.S.R. for some time. 


In the long term, the outlook for 
diamonds is similar to that of most 
minerals—increasing demand as _ popul- 
ation rises and living standards improve; 
decreasing supply as the old deposits near 
exhaustion. Speaking at a Rotary luncheon 
in London last year, Mr. Oppenheimer 
said that unless important new discoveries 
were made, there would be a shortage of 
newly-mined stones in 20-25 years’ time. 
This obviously lends urgency to De 
Beers’ prospecting programme, and the 
past year has seen De Beers taking an 
interest in Mr. Jack Scott’s exclusive 
operations in Basutoland, where a number 
of kimberlite occurrences are under 
investigation. 


The South African Government, too, 
realizes the importance of this problem, 
and one of the major provisions of the 
Precious Stones Amendment Bill, sub- 
mitted in February, was the opening of 
Namaqualand for prospecting. Although 
like most of the new provisions in the 
bill this measure must be regarded more 
asa token of appreciation by the govern- 
mnt than as any real stimulus to 
diamond mining, it is at least encouraging 
for De Beers to know that the govern- 
ment understand the _ position and 
problems of the diamond industry. 


Meanwhile, the non-diamond interests 
of De Beers play an increasingly import- 
amt part in the company’s fortunes, De 
Bers Industrial Corp., the main holding 
company of the group for industrial 
iMerests, announced a net profit for 1959 
of £1,162,900 after accounting for tax- 
ition and preference dividends. This was 
ome £31,000 higher than the previous 
\ear's net earnings, and while the increase 
S by no means large, it must be 
membered that the effects of the 
feession, which in any case struck late 


in the Union, are proving harder to shake 
off there than in most parts of the world. 


The largest single holding of the De 
Beers Industrial Corp. is its 50 per cent 
interest in African Explosives and 





Research at De Beers laboratory has 
succeeded in identifying the characteristics 
of varying types of diamond grit which 
suit them to particular purposes. The 
results of this research are illustrated in 
the pictures above and below, which show 
greatly magnified diamond grit intended 
for grinding wheels. The old type, above, 
contains particles of irregular shapes and 
sizes. Below, natural grit as it is now 
sold for this purpose. Irregular particles 
have been eliminated, and the grit consists 
entirely of “blocky particles” 





Chemical Industries, the other half- 
interest being in the hands of ICI. 
African Explosives is one of the Union’s 
largest industrial enterprises, and is at 
present engaged on a major expansion 
programme. This is being financed by 
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loans from the two shareholders, the share 
of De Beers Industrial being provided in 
turn by De Beers Investment Trust. At 
the end of 1958, the amount provided on 
this account had reached £3,250,000, an 
increase from £1,500,000 in the previous 
year. 


The other interests of De Beers 
Industrial are comparatively small, 
measured against the African Explosives 
holding, but they are nevertheless 
important. The principal holdings are in 
Boart and Hard Metal Products S.A; 
Kimberley Engineering Works; Northern 
Cape Brick; Northern Lime; Iron Duke 
Mining Co.; Vierfontein Coal Holdings; 
and Vierfontein Colliery. 


GOLD MINING 


Since the time of its close association 
with Anglo American, De Beers has taken 
an interest in the gold mining industry 
of South Africa. It is, however, only in 
the recent past that De Beers has become 
a major gold-share holding company in 
its own right. 

The medium through which the gold 
shares are held is De Beers’ Investment 
Trust. Details of this company’s portfolio 
are not published, but it is certain that 
the most important investments are in the 
young mines of the Far West Rand, 
Klerksdorp and O.F.S. areas, and in the 
holding companies connected with these 
mines. There are also interests in the 
Copperbelt and in Wankie Colliery, and 
in Anglo American itself. 


As we go to press, the full report and 
accounts of De Beers for 1959 have yet 
to be published, and although it is known 
that the net profit rose sharply from 
£9,654,255 to £12,423,351, and that the 
year’s dividends were increased from 10s. 
to 12s. 6d., the detailed breakdown of 
these figures is not yet available. 

The results of De Beers Industrial 
showed a slight improvement, referred to 
above. De Beers Investment Trust should 
have had an extremely good year, con- 
tinuing the rapid rise in dividend income 
which has been a feature of past years. 
The diamond marketing companies’ 
results will reflect the record level of 
sales, and on the diamond mining side of 
the business profits should also have 
advanced. 
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Union Corporation Ltd. 


OR Union Corp., registered in 
South Africa, but subject to 
British taxation, 1959 marked a 
year of major expansion. Two new 
mining companies (Bracken Mines and 
Leslie Gold Mines) were formed to take 
cession of mineral rights in the Kinross 
area, which has been the scene of 
intensive prospecting under the direction 
of the Corporation since 1959; 455,000 
ordinary shares in the British South 
Africa Co. were acquired in exchange for 
700,000 of the Corporation’s ordinary 
shares, thus diversifying the group’s 
investment portfolio by the acquisition of 
an attractive investment in base metals; 
and further outstanding progress was 
made in the development of the relatively 
new St. Helena and Winkelhaak mines. 


Apart from the benefits accruing from 
this expansionary trend, shareholders 
received the right to subscribe for shares 
in Bracken and Leslie at par, in the 
proportion of one share in each company 
for every ten shares held in Union Corp. 
The price of the mining shares has been 
materially higher than the par value of 
10s. since the date of issue. In addition, 
shareholders in the Corporation were 
offered one share in Bay Hall Trust Ltd. 
at par (10s.) for every five Union Corp. 
shares held. The net asset value of the 
Bay Hall shares at the time of the offer 
in May, 1959, was 16s. 6d. per ordinary 
share after allowing for the effects of the 
new issue. It is estimated that Bay Hall 
will be able to distribute not less than 
8 per cent less U.K. income tax in respect 
of 1960, which points to the attractiveness 
of this offer. At the date of the offer, 
about 55 per cent of the Trust’s invest- 
ments were in South Africa and the 
balance principally in the U.K. 


The consolidated net profit for the year 
ended December 31, 1959 (subject to final 
audit), rose by £950,000 to £2,857,000. 
Part of the increase is attributable to the 
Winkelhaak mine (which still ranked as a 
subsidiary at the year end) entering the 
profit earning stage, but if allowance is 
made for this the net profit still rose 
materially. The foregoing figures were 
struck after providing £830,000 for tax- 
ation compared with £700,000 in 1958. 
Profits brought forward from 1958 
amounted to £1,146,000, making a total 
distributable profit of £4,003,000 of which 
£2,006,000 was retained by subsidiaries, 
leaving £1,997.000 available for appro- 
priation by the Corporation. Of this 
amount, £3,000 was written off new share 
issue expenses and £450,000 was trans- 
ferred to reserve accounts. Dividends 
totalling 3s. 9d. per share less U.K. 
income tax (1958—3s. and bonus 6d.) 
absorbed £1,148,000. 


Perhaps the outstanding feature of the 
full accounts, however, was the quite 
remarkable increase in the market value 
of the Corporation’s investments and 
particularly those in subsidiary mining 
companies. This was the result of the 
flotation of Bracken and Leslie, these 
companies now featuring in the accounts 
as subsidiaries instead of being valued 
merely on the basis of the amount which 
had been spent on their development. 


Even taking into account the amount of 
£8,800,000 for which the company is 
liable in respect of uncalled capital for 
Bracken and Leslie, the balance sheet is 
extremely strong. This is emphasized by 
the fact that the investment in Tsumeb, 
which is worth some millions of pounds, 
is taken into the balance sheet at cost. 


The issued capital of the parent com- 
pany has been increased, by the issue of 
the 700,000 shares to the British South 
Africa group, to a total of 10,000,000 
ordinary shares of 2s. 6d. fully paid. 
There is also an issue of £2,000,000 of 
unsecured 6} per cent notes repayable 
1974 to 1983. 


The Corporation’s gold mining interests 
fall into three main _ classifications, 
namely, the Kinross mines; the Free State 
and Klerksdorp mines; and the older 
East Rand mines. 


THE KINROSS AREA 


The Kinross goldfield lies about 40 miles 
east-south-east of Springs in an area 
which had been the scene of spasmodic 
exploration for many years before Union 
Corp. started intensive prospecting in 
1949. Six years elapsed before the first 
mining company, Winkelhaak, was 
formed and ten years before the Bracken 
and Leslie mines were floated. During this 
period some 300 boreholes have been 
drilled to test the reef, and further drilling 
is in progress to determine whether the 
formation of a fourth mine in this area 
(to the north-west of Winkelhaak) is 
justified. The Winkelhaak mine lies on the 
present eastern extremity of the field, with 
Bracken lying immediately to the west of 
Winkelhaak, and Leslie to the north-west 
of Bracken. 


BRACKEN 


The Bracken Lease Area consists of 
4,422 claims, the lease formula being 


Y = 15 -—. The depth of the reef in 


boreholes ranges from about 750 ft. in 
the south-east to 2,500 ft. in the north- 
west and there are indications of extensive 
faulting. No less than 41 boreholes were 


FINANCIAL RESULTS 
(for the last two complete financial years) 


drilled within the lease area of which 2 
intersected reef. Most of these holes were 
deflected at least once and, in a number 
three deflections were obtained. Ten bore. 
holes disclosed values in excess of 50 
in.-dwt., including five giving values of 
over 1,000 in.dwt. 


_ Most of the good results are situated 
in a relatively compact area in the centre 
of the mine in which a pair of circular 
shafts, 70 ft. apart, are being sunk to a 
depth of about 2,700 ft. Two boreholes at 
the sites of the shafts assayed over 1,00) 
in.-dwt. and the indication is that initial 
development will disclose high values. 


The No. 1 shaft is a 17 ft. diameter 
down-cast shaft to handle men and 
materials and the No. 1A shaft is a 14 ft. 
diameter up-cast shaft to handle rock. At 
a later stage, up-cast ventilation winzes 
are to be established along the sub- 
outcrop and No. 1A shaft will then be 
converted to a downcast shaft. The 
capacity of these shafts will be sufficient 
for a mill tonnage of 90,000 to 100,000 
tons per month. A reduction plant with 
an initial capacity of 65,000 tons per 
month will be erected. It is hoped to 
oy trial milling during the first half of 


The cost of bringing the mine to 
production is estimated at £8,500,000, of 
which £7,000,000 has been secured by the 
issue Of 14,000,000 shares at par. In the 
absence of unexpected difficulties, it is 
likely that the extra £1,500,000 will be 
raised by loans, which was the policy 
adopted in the Winkelhaak financing. 


LESLIE 


Leslie is to mine a lease area of 4,225 
claims under the same lease formula as 
that applying to Bracken. The depth of 
the reef in boreholes ranges from 750 ft 
to 3,800 ft., and there are indications of 
fairly severe faulting throughout the lease 
area. Of 25 boreholes drilled within the 
lease area, 21 intersected reef, all of which 
were deflected at least once and several 
as many as three times. Six boreholes 
disclosed values in excess of 500 in.-dwt. 
including two giving values of over 1,000 
in.-dwt. Unlike Bracken, the best results 
at Leslie are widely spaced and the shafts 
are situated on the sites of boreholes 
which assayed 459 in.-dwt. and 101 in- 
dwt. 


The mine is to be developed from 4 
pair of circular shafts, 100 ft. apart, in the 
south-eastern section of the mine. The 
No. 1 shaft will be sunk to a depth of 
3,100 ft. and the No. 1A shaft to 2,050 ft. 
The No. 1 shaft is a 23 ft. diameter shaft 
to handle rock, men and material with 





PROFIT AND LOSS RESULTS 
£(000) 





ORDINARY Working 


COMPANY 
SHARES IN Profit 
ISSU. 


(Year to Dec. 31) 





E. Geduld 9,000,000 (4/-) 3.295.9 
Geduld Pty 1,460,857 (£1) 151.8 
Grootvlei 11,438.816 (S/-) | 2,585.3 
Marievale 4,500,000 (10/-) 1,073.3 
St. Helena 2,310.7 
Van Dyk 5,532,000 (3d.) 300.2 
Winkelhaak 12,000,000 (10/-) 15.5 





1958 1959 


Taxation 
Uranium and/or 
Profit Mining 
Lease 


Net Profit 
After Tax 


1958 1959 1958 1959 1958 1959 


DIVIDENDS 
PER SHARE 


Paid 
Capital —— 
Exgeediure 1958 1959 
(000) — —; 
Fin. Int. | Fin. a 
1958 1959 s. d. a & s. d. . @ 





1 747.2 
8 


11. 
1.309.0 
459.0 


ACERT P| 
Pttttdl 


1,763.6 | 1 — 1,683. 
84 r 


22)\ Gas 
Cr.28.5 | Cr.43.8 
341.7 27.2 
1,256.3 | 1,282.8 
43 — 
363.0 335.0 


1 
5 
! 
1 
1 








The names of companies whose 
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results are incorporated in the table are italicized in the text 
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hoists large enough to supply 100,000 mill 
tons per month. The No. 1A shaft is 14 ft. 
in diameter, and will also be equipped 
for rock hoisting. 


A reduction plant with an_ initial 
capacity of 65,000 tons per month will be 
erected. It is intended to increase the 
capacity of the reduction plant to 90,000 
tons per month soon after the start of 
production. Trial milling should com- 
mence in the first half of 1963. 


The total cost of taking the mine to 
the point at which further capital 
expenditure could be financed out of 
profits is estimated at £10,190,000. A total 
of 16,000,000 shares have been issued at 
10s. per share, so that an additional 
amount of about £2,200,000 will be 
required to reach the stage when the mine 
is self-financing. 


Because of the lower grade indicated 
by boreholes, and the extra expenditure 
entailed in bringing the mine to pro- 
duction and in expanding mill capacity 
to 150,000 tons a month, it is unlikely 
that Leslie will reach the dividend paying 
stage as early as Bracken. Prospects of 
early dividends would be improved if the 
additional funds required to reach pro- 
duction were raised by a share issue rather 
than by loan funds. In the longer term, 
the higher rate of production will tend to 
offset the advantage which Bracken may 
enjoy through the mining of richer reef 
and a lower rate of capital expenditure. 
The start of full-scale shaft sinking is 
scheduled, as at Bracken, for April, 1960. 


WINKELHAAK 


Aided by the record Native labour 
supply, progress at Winkelhaak, with a 
mining area of 5,118 claims, has again 
been outstanding. Production started in 
December, 1958, with an initial working 
profit of £16,000 from an output of 
69,000 tons. During 1959, 908,000 tons 
were milled at an average grade of 
5.18 dwt. per ton, which, with working 
costs of 52s. per ton, yielded a working 
profit of £588,000. In the quarter ended 
March 31, 1960, 242,000 tons were 
treated, averaging 6.14 dwt. per ton for a 
working profit of £319,000. Ore reserves 
at December 31, 1959, were 1,800,000 tons 
with an average value of 6.8 dwt. per ton 
over an estimated stoping width of 60 in. 
(1958—1,200,000 tons; 5.7 dwt.; 58 in.). 


Since the year end, the Company has 
obtained an extension to the lease area 
on its south-western boundary equivalent 
to an additional 245 claims. During the 
year, development results in the lease and 
lease extension areas showed 23,995 ft. 
sampled of which 79 per cent proved pay- 
able at 517 in.-dwt. In the March quarter 


of 1960, 6,305 ft. was sampled with 89 per 
cent payable at 575 in.-dwt. These results 
compare with 66 per cent payability and 
373 in.-dwt. during the year ended 
December 31, 1958. Work is well 
advanced on expanding the rated capacity 
of the reduction works to 90,000 t.p.m. 


This, coupled with the good develop- 
ment, should ensure a further marked 
improvement in profits during the current 
year and place the mine in a position to 
finance further major capital expenditure. 
This will probably take the form of a 
main hoisting shaft in the deeper section 
of the mine. 


0.F.S. AND KLERKSDORP 


The Corporation has shareholdings in 
Stilfontein (see General Mining, page 299) 
in the Klerksdorp area; in Western Hold- 
ings (see Anglo American, page 288), the 
O.F.S. producer; and in St, Helena, which 
is administered by the Corporation. 


St. Helena once again milled the highest 
tonnage of any of the Free State mines 
during 1959, output rising by 342,000 tons 
to 1,810,000 tons. The yield per ton 
improved by 0.32 dwt. to 6.17 dwt. per 
ton, the working profit rising from 
£2,311,000 to £3,130,000, Dividends rose 
from 2s. Id. to 3s. per share and net 
current assets increased by £167,000 to 
£1,054,000 despite capital expenditure of 
£1,283,000 financed from profits. 

The development results again showed 
a notable improvement. Of 21,770 ft. 
sampled, 58 per cent proved payable at 
769 in.-dwt. compared with 49 per cent 
at 519 dwt. in 1958. The volume of the 
ore reserves increased by 600,000 tons to 
4,000,000 tons, the average value being 
one dwt, higher at 7.5 dwt. over an 
unchanged stoping width of 55 in. The 
better development was apparently due to 
high values in certain ends advanced 
from the new No. 2 shaft which promises 
to open up richer reef. 


During the year sinking of the No. 7 
22 ft. diameter circular unequipped ventil- 
ation shaft started. It is sited approxim- 
ately 5,200 ft. east-south-east from No. 2 
shaft and had reached a depth of 4,321 ft. 
below surface at March 31, 1960. It has 
already been connected with the haulage 
from the No, 2 shaft at a depth of 
4,013 ft. It is intended to sink the shaft 
to a depth of about 5,500 ft. and it may 
ultimately be deepened to 6,000 ft. It will 
provide the necessary ventilation for the 
workings in the deeper levels of the No. 2 
shaft area and will facilitate the develop- 
ment of an upthrown block of ground 
near the eastern, or President Brand, 
boundary which promises to carry ore of 
a higher grade than that of the rest of the 
mine. Development in the first quarter 
of 1960 disclosed 49 per cent payability 
and 729 in.-dwt. 


DEVELOPMENT AND MILLING RESULTS 
(for the last two complete financial years) 


South Africa 


THE EAST RAND MINES 


Aided by the record Native labour 
supply, results at these older mines of the 
group were again most satisfactory. 


Marievale and Grootvlei treated record 
tonnages, Marievale declaring dividends 
totalling 2s, 11d. per share compared with 
2s. 6d. in 1958, and Grootvlei’s dividends 
rising from 2s. 4d. to 2s. 6d. per share. 
Total declarations by East Geduld were 
unchanged at 3s. 8d. per share while 
Geduld paid 9s. 9d, compared with 
lls. 3d. The Marievale ore reserve was 
100,000 tons up at 5,400,000 tons, but the 
grade declined by 0.2 dwt. to 5.1 dwt. per 
ton. Grootvlei’s ore reserve declined 
sharply from 13,500,000 tons in 1958, to 
12,500,000 tons at the end of 1959, the 
value being unchanged at 4.5 dwt. 


At East Geduld, the ore reserves at the 
end of 1959 showed a fall of 1,250,000 
tons to 7,250,000 tons with the value 
fractionally lower at 5.9 dwt. per ton. As 
the main reef horizon is fully developed, 
and the Kimberley reef has yielded indif- 
ferent results, this decline must be 
expected to continue—ore reserves are 
now equivalent to about 44 years’ milling 
at the present rate. 


Operations at the Geduld mine are now 
nominal and it is dependent on its very 
large holdings of shares in East Geduld 
and smaller investment in Grootvlei for its 
immediate income. It has certain other 
investments, including holdings in the 
three Kinross mines and other gold, 
finance and industrial companies. There 
is to be a change of policy in its adminis- 
tration which will involve, inter-alia, 
restricting dividend declarations to 
approximately twice the dividend per unit 
of stock received from East Geduld. This 
will enable funds to be retained to further 
the object of converting Geduld into what 
will, in effect, be an investment company. 


OTHER INVESTMENTS 


Other mining investments include 
holdings in San Francisco Mines of 
Mexico which produces chiefly lead and 
zinc and has been unable to declare 
dividends for the past two years, Chrome 
Mines of South Africa (these two com- 
panies are both administered by the 
Corporation); British South Africa Co., 
Selection Trust and Tsumeb Corp. Tsumeb 
operates a rich lead, zinc and copper 
mine in South-West Africa and is one of 
Unicorp’s most important interests. 


The Corporation is also interested in 
industry through its successful investment 
in South African Pulp & Paper, and 
indirectly through its investment in Bay 
Hall Trust. 
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Av. Value 
| Un.dwt.) (000) Ton (000) 


Tons Milled Cost per Ounces 


1958 | 1959 1958 | 1959 1958 | 1959 | 1958/1959| 1958 1959 1958 | 1959 | 1958 | 1959 


(dwt./ton) ounce 





177 | 1,547 | 1,653 | 34/7 | 34/6 
401 929! 879 | 38/4 | 39/6 
298 2,360 | 2,555 | 31/5 | 30/11 
242 | 891 | 1,135 | 41/5 | 37/- 
769 1,468 | 1,810 | 41/10 | 42/7 
| 296 913| 891 | 39/7 | 39/7 
| $17 69 | 908 | 51/10 | 52/- 


Grade Cost per 


Per ton Per oz. 


| 115/4 40/3 | 138/7 |134/10 
| 209/3 3/3 7/10 /9| 41/7 
| 146/8 21/9 | 103/- | 103/5 
151/2 | 24/3 | 92/4| 99/1 
| 138/1 34/7 | 107/8 | 112/1 
215/2 | 211/4 7/3 | 35/9 | 38/10 
| 230/10) 200/7 | 12/11 | 20/- | SO/- 
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whose results are incorporated in the table are italicized in the text. 





South Africa 


Anglo-Transvaal Consolidated Investment Co. Lid. 


HE Anglovaal group consists of an 

association of mining, industrial 

and financial companies which, it 

was disclosed at the end of last 
year, had an aggregate market value of 
over £100,000,000. This total value was 
made up as to 47 per cent gold and uranium 
mining companies; 29 per cent holding, 
investment and land companies, 17 per cent 
representing secondary industry; and 7 per 
cent coal and base metals. This is perhaps 
a fair indication of the spread of invest- 
ments of the parent company, and allowing 
for the fact that Middle Wits, the associated 
financial company, is mainly interested in 
gold, it is reasonable to believe that over 
50 per cent of the investments at market 
value is in gold. The history of the company 
in the past 10 years also suggests that this 
is likely. 


GOLD INTERESTS 


The principal gold investments are in 
Hartebeestfontein, Buffelsfontein, Loraine 
and Zandpan, and it is likely that the 
company retains an important direct and 
indirect holding in Free State Saaiplaas. 
It is, of course, also interested in the Virginia 
and Merriespruit mines, but it is likely 
that these investments have been reduced 
materially in the past seven or eight years 
to finance later commitments in the newer 
mines mentioned above. In addition, the 
relatively low market prices of the two 
shares last June, coupled with the invest- 
ment provision of £600,000, indicates that 
these investments will not have anything 
but a minor bearing on future prospects. 
The gold investments are thus largely held 
in the established Harties, Loraine and 
Buffels mines and in two _ interesting 
developing mines. The most promising 
gold mining development in the group is 
at present taking place in the new Riebeeck 
area of Loraine. 


INDUSTRIAL HOLDINGS 


The industrial investments are mainly 
held through Anglo-Transvaal Industries 
Ltd.,a subsidiary finamcial company, with 
varied industrial and engineering interests 
including Consolidated Glass Works, South 
Atlantic Corporation, National Bolts and 
Wright Anderson. There are other indus- 
trial investments in Anglo-Alpha Cement, 
Union Lime, Natal Portland Cement and 
in South African Torbanite. The more 
important non-gold mining interests are in 
Anglo-Transvaal Collieries; Associated 


Manganese (which has absorbed Feralloys 
Limited, manufacturing ferro-manganese 
in a modern plant); and Consolidated 
Murchison, which mines antimony. 


ACCOUNTS 


The progress made by the company in 
recent years is reflected in the rise in the 
market value of investments from 
£8,455,000 at June 30, 1958, to £11,187,000 
at June 30, 1959, a period during which the 
book value of the quoted investments rose 
by. only £590,000. Net assets with share- 
holdings at market value rose during the 
year from £9,170,000 to £11,510,000, 
equivalent, after allowing for the prefer- 
ence capital, to some 61s. Od. per ordinary 
or “A” ordinary share. Despite the increase 
in investments, the chairman was able to 
say that the company was in a more 
liquid position than ever before in its 
history. This was partly due to participating 
in the sale of shares to the American South- 
African Co. on which a profit of £315,000 
accrued. Dividend income rose by almost 
£40,000 to £723,000, but variations in other 
items of revenue and expenditure left the 
net profit available for the ordinary and 


The headgear of No. 1 Shaft, Zandpan. 
The shaft is now 3,000 ft. deep, with final 
planned depth 7,000 ft. 


“A” ordinary shares, excluding the special 
profit of £315,000 unchanged at abou 
£710,000. The annual dividend was jp. 
creased from 2s. 6d. to 3s. Od. and absorbed 
£457,000. In addition, a bonus issue of 
participating preference shares _cogt 
£176,000. As the foregoing profit does not 
include profits attributable to Anglo- 
Transvaal Consolidated but retained by 
the subsidiaries, amounting to approxi- 
mately £320,000, the dividend declaration 
was again conservative in keeping with 
past policy which has been largely respon- 
sible for the growth in stature of the 
company during the past quarter of a 
century. 


A brief review of the more important 
mining and engineering interests adminis- 
tered by the group follows: 


HARTEBEESTFONTEIN GOLD MINE 


At Hartebeestfontein, which is working 
the Vaal Reef in the Klerksdorp area, 
good progress was made during 1959 in 
opening up the deeper area of the mine. 
Values in the immediate vicinity of the 
No. 2A sub-vertical shaft and the No. 3 
vertical shaft, which were completed to- 
wards the end of 1958, have proved to be 
lower than the average in the shallower 
and older section of the mine, but have 
shown an improving tendency. A start has 
been made on the sinking of the No. 4 
shaft to facilitate exploitation of the 
western section of the deeper area and two 
high-speed twin haulages are being 
advanced, one westwards towards borehole 
H.B. 18, and the other southwards towards 
borehole H.B. 15. As these boreholes 
yielded high assays in the original drilling 
programme, the results of development 
from the haulages may, in due course, lead 
to a strong recovery in development 
results. This possibility has been strength- 
ened by the results obtained in borehole 
H.B. 23 situated 3,200ft. west of H.B. 18. 


In the original borehoie and in the first 
deflection, the Vaal Reef was eliminated by 
faulting. The second and third deflections 
yielded promising assays of 714 in.-dwt. and 
602 in.-dwt. respectively. The fourth deflec- 
tion intersected reef assaying 358.72 dwt. 
over a corrected width of 42.7in. equivalent 
to 15,317 in.-dwt. This result is the second 
highest ever obtained in a borehole inter- 
section, and is the highest in the Klerksdorp 
area. It is beaten only by the famous 
Geduld No. 1 borehole in the Orange Free 
State of 23,000in.-dwt. 
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Operations at Loraine. Opening up a 
dope in the western limb of the syncline 
formed by the Elsburg series 


The capacity of the reduction plant has 
yen increased to 130,000 tons per month 
and it is expected that a milling rate of 
120,000 tons per month will be achieved 
in the second quarter of 1960 compared 
with a rate of under 90,000 tons per month 
itthe end of the financial year in June 1959. 
Dividends for 1959 total 6s. 6d. per share 
compared with 7s. Od. for 1958, the mine 
having incurred liability for taxation for the 
frst time during 1959. The mining area has 
hen increased to 5,348 claims by the 
acquisition of additional mineral rights of 
437 claims adjoining the south-western 
portion of the mine. 


Hartebeestfontein derives a considerable 
proportion of its profits from uranium, 
and its treatment costs at 16s. 7d. per Ib. 
are among the lowest in the South African 
mining industry. If treatment costs can be 
maintained at that level, Harties will be 
well placed to compete in the open market 
with other world producers of uranium 
when the present contract expires on 
ist December 1966. 


LORAINE GOLD MINE 


Considerable progress was made in the 
opening up of the Riebeeck section of 
Loraine during the past year. Priority was 
given and continues to be given to driving 
the 52nd level twin haulage southward 
towards the new No. 3 shaft. If the rate 
of progress made in January and February 
of 1960 is maintained, it is expected that 
aholing will be made during June, when 
development from the No. 3 shaft is also 
expected to start. Work from this shaft 
wil initially be concentrated on a high 
rate of advance on the 50th level. It is then 
planned to connect up the 52nd and 50th 
kvels by raises at a number of points to 
provide an adequate number of stope 
faces on the Elsburg reefs in this area, 
where stoping is expected to start by the 
end of 1960. To the north near the old 
Loraine boundary, development on the 
Esburg reefs during the year ended Sep- 
tember 30, 1959, established an ore reserve 
of some 80,000 tons at 9.5 dwt. per ton 
compared with the average ore reserve 
value of 5.22 dwt. The tempo of develop- 
ment in this section is increasing, but the 
thief interest lies in the limited reef dis- 
Closures given during the southward 
advance of the 52nd level haulage to the area 
f which early boreholes disclosed high 
Values in one or more of the multiple reefs 
ithe Elsburg zone. The first of these bore- 
holes is T.V. 2, some 5,000 ft. south of the 
northern workings. Limited development 
and boreholes drilled from the haulage 
have disclosed promising if variable results 
i the Upper Elsburg reefs and have 
IMicated continuity of these reefs over 
some 4,500 ft. on strike to the north and 
the south of borehole T.V. 2. 


Pre-cementation diamond drills at the 
foot of Hartebeestfontein No. 4 Shaft, 
now 120 ft. below surface 


In the lower Elsburg zone, limited 
development and boreholes have indicated 
continuity for a distance of some 4,500 ft. 
on strike and point to the likelihood of a 
high percentage of payability and a grade 
of ore of the order of 12 dwt. per ton. No 
positive correlation is yet possible between 
these reefs and those encountered in bore- 
hole T.V. 2, but the several high values 
obtained in recent exploration tend to 
confirm the promising, if puzzling, picture 
presented by the surface drilling. It is 
expected that the mill-grade will continue 
to show some improvement during the 
current year with a slight increase in the 
small profits now being earned. No great 
change in the earning capacity of the mine 
is expected until considerably more ore 
is drawn from stopes on Elsburg reef. The 
present programme suggests that this stage 
should be reached towards the end of 1960. 


South Africae 


ZANDPAN GOLD MINE 


The Zandpan mining lease area is 
situated to the west of Hartebeestfontein 
and north of Vaal Reefs and Western Reefs. 
The average of all borehole values in the 
lease area was 293 in.-dwt. compared with 
196 in.-dwt. in the shallow area of Harte- 
beestfontein in which subsequent develop- 
ment averaged 450 in.-dwt. Full scale 
sinking of the No. 1 shaft commenced in 
July 1959, several months ahead of schedule. 


This early start was possible as a result of 
suitable hoists being available. One of the 
advantages of the group system employed 
in the Union is that a financial company— 
in this case Middle Wits—can order plant 
and machinery before the mining company 
is formed thus leading to a material saving 
in time, and resultant financial advantages. 





Annual Review, May, 1960 


° wage PRAT ESE 


Nylon is woven into Gaflex Conveyor Belting 

for extra strength. The direct result is that impact 
and tear resistance are doubled. Newly developed 
cover compounds add to this toughness and so, cutting 
and gouging by the load at the point of impact 

are effectively reduced to a minimum. 

Not only that, Nylon and cotton together are more 
flexible than cotton alone, so flexing life is increased 
as much as ten fold. And because of the suppleness of the 
weft yarns, Gaflex troughs better than conventional belts... 
erratic wandering is completely eliminated. 

Gaflex Nylon Weft Belting is available in qualities 
and duck weights to suit every industrial requirement. 
Please write for details and literature. 


Other outstanding Angus Industrial Products include Fire Fighting 
Equipment, Conveyor and Transmission Beltings and all types of 
Suction and Delivery Hose. 


Gariet 


CONVEYOR BELTING 


has Nylon Weft for double strength 


GEORGE ANGUS & CO. LTD., ANGUS HOUSE, WESTGATE ROAD, NEWCASTEE UPON TYNE, I. 
Export Division : 300 Grays Inn Road, London, W.C.1 


296 


A30/59 


In spite O 
gction OF ' 
gmentatior 
made in § 
sth 1960, 
i, its final 
io avoid de 
No. 2 shat 
ken, orde 
which will 
there 1S a 
operations 
shedule, tl 

initial issu 

May of this 
funds flowi 
shares bec 
been necess 
loans and 
Corporatio 
exceeding : 


' 


At Virgi 
plant has 
xr mont! 
at 135,000 
marginal, 
nod and 
for uraniu 
approximé 
af about : 
sructure | 
he paym 


MER! 


Disapp 
in the 28 
fooded w 
vith the ¢ 
operation 
















In spite of delays occasioned by the inter- 
ction of water-bearing fissures requiring 
mentation, satisfactory progress has been 
mde in sinking the shaft. On April 
sth 1960, it had reached a depth of 3,000 
i, its final depth being 7,200 ft. In order 
i avoid delays in the start of sinking of 
No. 2 shaft, when a decision to sink is 
ken, orders have been placed for hoists 
which will be required, and for which 
here is a long delay in delivery. Due to 
operations having commenced ahead of 
yhedule, the capital funds raised from the 
initial issue Of shares will be exhausted in 
May of this year, some seven months before 
funds flowing from the issue of the option 
shares become available. It has therefore 
hennecessary to arrange suitable temporary 
jans and the Anglo-Transvaal Finance 
Corporation has granted loan facilities not 
aceeding £1,000,000 for this purpose. 
















VIRGINIA GOLD MINE 


At Virginia, the capacity of the reduction 

plant has been increased to 150,000 tons 
xr month and output is now running 
2 135,000 tons per month. Gold profits are 
marginal, but the uranium grade is fairly 
nod and combined net profits allowing 
for uranium loan repayments amounted to 
approximately £1,200,000 in 1959, a decline 
of about £300,000. There is a heavy loan 
sucture Outstanding which may preclude 
the payment of dividends. 


























































MERRIESPRUIT GOLD MINE 


Disappointing values were encountered 
i the 28 haulage south driven into the 
fooded workings of the Merriespruit mine 
with the object of carrying out de-watering 
oerations. On the advice of the technical 
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Our wide experience. in the design 
and manufacture of winding and 
haulage machinery is at your 
disposal. We will submit proposals 
for any application, with any form 
of drive, electric or otherwise. 


advisers, this programme has been dis- 
continued. Plans to exploit the area to the 
north-west of 28 level haulage are under 
consideration. 


Amongst other mining ventures, Anglo- 
vaal administers the old Rand Leases and 
Eastern Transvaal Consolidated gold mines, 
the colliery interests of Anglo-Transvaal 
Collieries Ltd. and Associated Manganese 
Mines of S.A. Ltd. which is South Africa’s 
largest producer and exporter of manganese. 
During the year, this company increased 
its stake in Feralloys Ltd. to 100 per cent 
of the equity. Assmang opened two new 
mining properties to supply this new plant 
at Cato Ridge, in Natal, and the good grade 
of this ore enabled the new plant to make 
an auspicious start with the production 
of high carbon ferro-manganese containing 
a high manganese content and an unusually 
low content of deleterious impurities at a 
cost which enables the company to operate 
on a very profitable basis, even at the 
present low world price for ferro-manganese. 


Assmang is now in a strong position with 
regard to the sales of its minerals either as 
raw materials or semi-processed metals 
in the form of ferro-manganese, and 
possibly eventually, also pig iron from its 
large and relatively high-grade iron ore 
deposits. With cheap coal and power, an 
abundant labour supply at its door-step, 
and its closeness to the port of Durban, the 
Cato Ridge industrial township developed 
by Middle Wits company, gives promise of 
developing into a major industrial area. 


PROSPECTING 


It is through Middle Witwatersrand 
(Western Areas) Ltd. that Anglovaal’s 
exploration programmes are carried out. 
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Telephone: Darlington 68444. 
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service to 


JOHN TINSLEY LIMITED, ENGINEERS 


Neasham Road, Darlington, England. 
Telegrams: Mining, Darlington. 


South Africa 





The group is actively engaged in prospec- 
ting operations and drilling programmes in 
the Transvaal, Orange Free State and the 
Rhodesias. Work in Southern Rhodesia 
has recently established an attractive 
nickel prospect which holds out promise of 
developing into a producing mine. Middle 
Wits importance within the group’s struc- 
ture may be judged from the market value 
of its investments which, at December 31, 
1959, was £9,800,000 (last year £7,600,000). 


RESEARCH 


Apart from prospecting, the group is also 
actively engaged in research into problems 
of ore dressing and the improved recovery 
of metals from their ores. Processes evolved 
by the Anglovaal laboratory have resulted 
in increasing the profits of each of the 
Hartebeestfontein and Virginia mines by 
some £150,000 to £200,000 per annum. 
An associated engineering company, Wright 
Anderson (South Africa) Ltd. is similarly 
engaged in research, and the production 
of equipment, connected with the move 
towards greater mechanization in the gold 
mining industry. The enormous growth in 
mechanization in recent years has enabled 
local engineering companies such as Wright 
Anderson to specialize in certain lines of 
manufacture, thus cutting costs to a level 
at which prices are more than competitive 
with overseas production, and the article 
more efficient because of its suitablility 
for local conditions. The company manu- 
factures, inter alia, bottom-dump skips; 
floating chutes such as the Blair for rock 
loading; floating shaft platforms; side- 
tipping mine cars; and streamlined buntons 
to increase the air-carrying capacity of 
shafts. The group, through Anglo- 


Transvaal Industries Ltd. is substantially 
interested in marine engineering. 


60 years of 


the 


South Africa 


General Mining & Finance Corporation Ltd. 


OVERING as it did a year which 
marked the culmination of a 
period of strong recovery in the 
fortunes of one of the oldest of 
the Rand mining finance houses, it was 
fitting that the 1959 annual general 
meeting of General Mining should be 
held in the boardroom of the corpor- 
ation’s new head office building which 
was occupied in the month of June. 


General Mining was registered in the 
Union of South Africa as long ago as 
1895 and after a period of virtual stag- 
nation in its affairs in the late 30’s and 
early 40’s has made a_strong recovery 
during the past decade. The new building 
is situated on the old site, which has been 
owned and occupied by the corporation 
since 1903, and it has its main entrance 
at 6, Hollard Street, from where a 
spacious arcade leads through the building 
to an additional entrance at 17, Simmonds 
Street, Johannesburg. Friezes, panels and 
sculptures lend distinction while the roof, 
which was designed as a heliport, is 
unique in Johannesburg. (An illustration 
appears on page 301.) 


The recovery in the fortunes of the 
corporation was accompanied by attend- 
ant financing problems in following up 
the substantial interests which the corpor- 
ation had acquired in the new Stilfontein, 
Hartebeestfontein, Buffelsfontein, Free 
State Geduld and Loraine (in its original 
Riebeeck form) mines which were quite 
largely responsible for the fall in the 
dividend rate of 5s. a year, which had 
been maintained for over 20 years, to 4s. 
for the year ended December 31, 1956. 
At that time, these promising investments 
were producing very little income, but 
from 1957 onwards, dividend income was 
rising and the dividend rate was restored 
to 5s. It was increased to 6s. for 1958. 


DIVIDEND AGAIN INCREASED 


With profits for the year ended 
December 31, 1959, increasing to 
£1,900,000 after taxation, compared with 
£1,700,000 in the previous year, the 
dividend rate was increased for the third 
successive year to 7s. per share. The stage 
may now have been reached when any 
further improvement in dividend income 
will be gradual until such time as the 
substantial investment in the promising 
new Loraine Mine reaches the dividend 
paying stage; and the setback in South 
African equities in recent weeks suggests 
that profits earned from the realization 
of investments in pursuance of normal 
mining house policy, will again be an 
uncertain source of revenue. Nevertheless, 
there is today no reason to believe that 
the new mines in which the corporation 
is so substantially interested, will require 
further capital and, with all but one 
firmly established in the ranks of the 
dividend payers, the corporation can look 
forward to a long period of stable income 
from its investments during which any 
large calls on its finances in following up 
its investments are improbable. Share- 
holders may view the future with 
confidence. 


The accounts for the year ended 
December 31, 1959, are not available at 
the time of going to press, the foregoing 
profit figure being based on the prelimin- 
ary profit announcement. Net assets at 
December 31, 1958, with shareholdings at 
market value and after providing for the 
participation of the preference share- 


holders, amounted to £23,000,000, equiv- 
alent to about £8 per share. Following 
the recent setback in South African 
shares, the present intrinsic value is 
perhaps somewhat lower, but should 
nevertheless be comfortably in excess of 
the net asset value of £5 17s. Od. per share 
at December 31, 1957. 


The 1958 net profit after providing for 
taxation exceeded the cost of the divi- 
dends by £1,600,000, of which £870,000 
was represented by profits arising from the 
special sales of investments to American 
South African Investment Co. Ltd. This 
large retention of profits, coupled with the 
additional funds accruing from the realiz- 
ations (representing the cost of the shares 
sold), led to a marked improvement in 
the financial position which, until then, 
had been strained. Despite the need for 
following up certain investments and the 
additional outlay on the new building, 
current assets rose from £4,600,000 at 
end-1957 to £5,911,000 at December 31, 
1958. Current liabilities of £6,385,000 still 
exceeded current assets, but increased by 
only £380,000 during the year. 


In accordance with normal mining 
house practice, General Mining acts as 
banker for the surplus funds accumulated 
by subsidiary and associated companies. 
These deposits with the corporation, 
which carry interest at competitive rates, 
amounted to £5,380,000 at end-1958. 
Although the amount on deposit varies 
from time to time, a large proportion of 
this amount may, as _ with deposit 
receiving institutions, be viewed as perm- 
anent deposits. When considered in this 
light, the financial position of the corpor- 
ation at December 31, 1958, was satis- 
factory. It is likely that the position will 
show a further improvement when the 
accounts for the year ended December 31, 
1959, are published. 


An item not taken into account in 
considering the intrinsic value is the 
capital value of the revenue derived from 
the administrative and technical services 
provided by the corporation for the 
numerous subsidiary and associated com- 
panies. This revenue is not separately 
disclosed in the profit and loss account, 
but is combined with revenue from com- 
missions, interest and other sources and is 
stated after deducting the general admini- 
strative expenses relating to the corpor- 
ation itself. This revenue amounted to 
£507,000 in 1958, compared with £410,000 
in 1957 and £368,000 in 1956. Bearing in 
mind that general administrative expenses 
have been deducted, these figures suggest 
that the services provided by the corpor- 
ation form, in effect, an important 
undisclosed asset. 


CAPITAL STRUCTURE 


There was little change in the capital 
structure during 1958. A total of 750,000 
6 per cent cumulative, convertible, 
redeemable “‘A” preference shares of £1 
each have been authorized and issued. 
Of these, 262,848 shares had been 
redeemed at December 31, 1958, leaving 
the outstanding issue at 487,152 of such 
shares. The outstanding shares carried a 
right of conversion into ordinary shares 
at £6 per share until September 30, 1959, 
after which date all such shares not 
converted are to be redeemed not later 
than September 30, 1969, by annual 
drawings, at a premium of 1s. per share, 
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or by purchase at or below that figure 
or redemption in whole in advance of that 
date at a premium of 3s. 6d. per share, 


At December 31, 1958, 81,192 ordinary 
shares were reserved to provide for the 
conversion rights. As the price of the 
ordinaries exceeded £6 per share, during 
most of 1959, it is likely that this 
preference issue was largely converted 
into ordinary shares. 


There is also an issue of 6 per cent 
cumulative “B” preference shares of {} 
each, of which 500,000 are authorized 
and 250,000 were in issue at December 3}, 
1958. At the same date, 2,891,614 ordinary 
shares of £1 each were issued and fully 
paid, the authorized issue being 3,000,000 
shares. 


INVESTMENT PORTFOLIO 


The corporation holds a wide spread 
of direct and indirect interests in other 
mining, finance, industrial and estate 
companies, but its predominant interest is 
undoubtedly in gold. At the annual 
meeting in June, 1958, it was disclosed 
that about two-thirds of the value of the 
investments lay in shares in gold mining 
companies in the Klerksdorp area, the 
Orange Free State and the Far West 
Rand, or in finance companies with 
interests either entirely, or very substan- 
tially, in the gold mining industry in those 
areas; while 15 per cent of the portfolio, 
including the substantial interests in West 
Rand Consolidated Mines, was in the 
older mines of the Witwatersrand. 
Changes in market prices since then will 
have altered the picture, but it may be 
assumed that 80 per cent or more of the 
portfolio at present prices is represented 
by investments in gold mining. 


The recent history of the corporation 
clearly indicates that the major interests 
in the companies operating in the Klerks- 
dorp, Orange Free State and Far West 
Rand fields are in the investments 1 
Stilfontein, Buffelsfontein, Hartebeestfon- 
tein, Free State Geduld and Loraine. Its 
investments are thus largely centred in 
five of the most promising of the new 
mines, all of which are, or promise to be, 
high-grade producers whose operating 
results will not be rapidly affected by 
further inflation or the increase in Native 
wages which may flow from an appraisal 
of the conditions which led to recest 
upheavals in the Union. 


The corporation has major direct of 
indirect investments in the following more 
important companies (other than sub 
sidiaries) administered by it: Blinkpoort 
Gold; Buffelsfontein Gold; Doornkop 
Sugar; Eastern Rand Extensions; Gener 
Exploration O.F.S.; Lydenburg Platinum; 
South Roodepoort; Southern Van Ry: 
Stilfontein Gold; New Pioneer Cet 
Rand Gold; West Rand Consolidated. 


In addition it has major investments 4 
Anglo American; Bancroft Mines; Bly 
vooruitzicht; Crown Mines; Ts 
Consolidated; Doornfontein; u 
Deep; E.R.P.M.; Free State Gedtlé 
Mines; Free State Saaiplaas; eer 
Hartebeestfontein; Loraine; — 
Brand; President Steyn; Rand Select! i 
Scaw Metals; St. Helena; Vaal Reels 
Vereeniging Estates; Welkom; 
Driefontein; Writs; West Wits; 
Holdings; Winkelhaak and Zandpan. 
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A brief review of the more important 
interests falling under group admuinistra- 
tion follows. 


THE HOLDING COMPANIES 


A major portion of the investments in 
new gold mines, and the whole of the 
corporation’s important investment in 
platinum, is held through the medium of 
; series of listed holding companies. In 
this respect, the General Mining group 
structure is somewhat similar to that of 
Anglo American Corp., although unlike 
the set-up of the other major South 
African mining finance companies. As 
with Anglo American, the assets con- 
trolled by the associated holding com- 
panies add considerably to the standing 
and strength of the group as may be 
judged from the following summary of 
the market values of their investments. 


M.V. of 
Investments 
New Pioneer £3,681,000 
ER. Ex. £1,792,000 
§ Van Ryn £1,986,000 
Blinkpoort £12,073,000 
Lydenburg 


Date 
June 30, 
Dec. 31, 
Dec. 31, 
Sept. 30, 


£1,886,000 Oct. 31, 


Company 


£21,518,000 


The aggregate market value of the 
investments of these companies has been 
adversely affected by the subsequent set- 
back in South African shares, but this 
does not detract from the relative import- 
ance of these companies within the 
group’s structure, which may be judged 
by a comparison with the market value 
of the investments of the parent company 
of £22,720,000 (including unquoted invest- 
ments at cost) at December 31, 1958. 


At the latest annual meeting of the 
first three companies, the chairmen dis- 
closed that more than 90 per cent of their 
investments are in the Stilfontein, Harte- 
bestfontein and Buffelsfontein mining 
companies in the Klerksdorp area or in 
interlocking shareholdings in one of this 
tio of holding companies. 


Eastern Rand Extensions and Southern 
an Ryn maintained their dividend 
declarations at 1s. 9d. per share and 7d. 
per share respectively for the year ended 
December 31, 1958. The New Pioneer 
fividend declaration for the year to 
june 30, 1959, was increased from 2s, 6d. 
0 2s. 9d. per share and the company has 
declared an interim dividend of 1s. 3d. 
het share in respect of the current 
financial year, this being a new departure. 


Due to liability for taxation arising, 
and continued heavy capital expenditure, 
€ Stilfontein and Hartebeestfontein 
mines have recently reduced their 
dividend rates and although this will be 
dfiset to some extent by higher declar- 
ations by Buffelsfontein, it may be 
‘cepted that the steady improvement in 
¢ dividends paid by the holding com- 
panies will not be repeated in the years 
mmediately ahead. The long-term out- 
IS nevertheless favourable. 


A possible exception to the expectation 
i dividends will not improve, is New 
oneer which, unlike the other two 


Anis, has important township 
‘tests in addition to its investment 
Portfolio. These are the Stilfontein Town- 
on and Extensions, which house the 
Ployees of the Stilfontein, Hartebeest- 


{ontein, Buffelsfontein and Zandpan mines 


as well as those finding employment in 
trade and industry in this growing mining 
area; and the Ellaton Township, on the 
outskirts of the thriving town of Klerks- 
dorp. The importance of these interests 
may be gauged from the fact that net 
profit on sales of property during the year 
ended June 30, 1959, amounted to £61,000, 
compared with £9,000 in the previous 
contributed £66,000 compared with 
year; while net rents and freehold revenue 
£49,000 in the year ended June 30, 1958. 
The combined township revenue for 
1958/59 was thus £127,000 compared with 
a total revenue from dividends received 
from investments during the same period 
of £293,000. As a further improvement in 
the township revenue is in prospect, New 
Pioneer may prove to be the exception in 
increasing its present dividend rate. 


At the Stilfontein Township, although 
only one stand remained to be sold at 
the end of the financial year, there are, 
nevertheless, considerable areas awaiting 
disposal in extensions which were subse- 
quently proclaimed. In accordance with 
its policy, the company has retained the 
ownership of all business sites with the 
exception of an hotel, and a substantial 
building programme has been carried out 
including large blocks of shops and offices 
and four garages. The revenue from 
rentals should continue to grow for some 
years yet; while profits on the sale of 
stands will provide a welcome addition to 
revenue for a number of years to come. 


Blinkpoort, the fourth and largest of 
the secondary holding companies, origin- 
ally owned the mineral rights of the 
ground now forming the lease area of 
Free State Geduld, in which its major 
investment is held. It also has very much 
smaller investments in President Brand, 
President Steyn and Welkom. Information 
given in recent annual reports suggests 
that the company holds some 1,296,000 
shares in Free State Geduld and as the 
directors have indicated that this is 
regarded as a _ fixed investment, its 
fortunes are tied to those of this rich 
Free State gold mine. 


Increased dividend declarations by Free 
State Geduld were reflected in a marked 
increase in declarations by Blinkpoort, 
which totalled 4s. 44d. for the year ended 
September 30, 1959, compared with 
2s. 104d. in the previous financial year. 
Approaching liability for taxation and 
continuing capital expenditure, will slow 
down the rate of improvement in the Free 
State Geduld dividend with a correspond- 
ing effect on declarations by Blinkpoort, 
but there is the prospect of a worthwhile 
improvement in dividends in due course. 


LYDENBURG PLATINUM 


Lydenburg Platinum has investments 
in gold mining companies, and interests 
in Township property, but its most 
important asset is its investment in 
Waterval (Rustenburg) Platinum Mines, 
Ltd. (see Goldfields Group) in which it 
owns approximately 26 per cent of the 
equity. The Waterval Co. in turn has 
direct and indirect interests of about 42 
per cent in the capital of Rustenburg 
Platinum Mines, Ltd., which is the largest 
producer of platinum group metals in 
the world. Lydenburg declared a dividend 
of 10d. in respect of the period ended 
October 31, 1959, compared with 2.7d. 
in the previous period, The increase was 
due to the resumption of dividend pay- 
ments by Rustenburg which recently 
reported a favourable profit trend in the 
current financial year. 
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South Africa 


Lydenburg, in conjunction with Eastern 
Rand Extensions and General Mining, 
owns the mineral rights of Vermeulens- 
kraal Noord 480 and Video 305 in the 
Orange Free State, adjacent to the 
boundaries of the Harmony and President 
platinum is held through the medium of 
a series of listed holding companies. In 
Steyn mines. Two boreholes are being 
drilled in this area, which may prove to 
be a valuable asset at some time in the 
future. 


Apart from the five major holding 
companies, General Mining also controls 
General Exploration Orange Free State 
which contributed ground to the Riebeeck 
Flotation (now amalgamated with 
Loraine) and passed on material rights in 
this promising mine to its shareholders. 
It did not retain a large interest in the 
mine (investments at market value at 
December 31, 1958, amounted to 
£450,000), but it has retained the mining 
rights over the deeper reefs in this general 
area subject to certain provisos. This 
interest could prove valuable if there 
should be an increase in gold price as 
drilling disclosed the presence of low- 
grade reef. The company has net cash 
assets of £800,000 in addition to its 
investments and mineral rights. 


STILFONTEIN 


There follows a brief review of progress 
at the gold mines administered by 
General Mining. 


In Stilfontein we have the pioneer pro- 
ducer from the Vaal Reef of the Klerks- 
dorp area, which is working a lease area 
of 5,220 claims. It suffered its first setback 
during 1959 as a result of encountering a 
low-grade area unexpectedly in develop- 
ment. This had its bearing on profits as 
well as development results and although 
output was stepped up from 1,399,000 
tons to 1,754,000 tons in 1959, the gold 
working profit was only about £150,000 
higher at £4,900,000. 


As a result of the quota imposed on 
uranium output, profits from uranium 
and sulphuric acid production, after 
providing for loan redemption, were 
virtually unchanged at £640,000, Taxation 
was incurred for the first time in the 
December quarter of 1959 and _ this, 
coupled with a continuance of heavy 
capital expenditure and the need to con- 
serve funds for future capital expenditure, 
resulted in a decrease in dividends. 
Dividends for the year totalled 3s. 6d. 
compared with 3s. 9d. during 1958 and 
total declarations for the current year are 
likely to show a further small decline. 


Despite the setback in development, 
technical progress was again satisfactory. 
Until the end of 1958 development had 
been confined to the areas accessible from 
the Charles Shaft which was completed 
to its final depth during initial sinking 
operations. Sinking of the second 
principal shaft, the Margaret, to its final 
depth, was deferred until 1958 in order to 
conserve funds and following the dis- 
closure of adequate tonnages of payable 
ore in the Charles Shaft area. During this 
period, the development of the mine was 
assisted by the sinking of a series of 
minor shafts designed to give access to 
certain of the upper levels. Boreholes near 
the Margaret Shaft had suggested that 
values in this general area might be higher 
than the average for the mine and this 
indication was no doubt partly responsible 
for the delay in sinking the Margaret Shaft 
to its final depth to enable exploration of 
the deeper sections to be carried out. 





South Africa 


Towards the end of 1958, following the 
completion of the Margaret shaft, the 
greater part of development was concen- 
trated in the deeper levels between the 
Charles and Margaret shafts and un- 
expectedly encountered a zone of low 
payability. As a result, the percentage 
payability of the whole mine dropped to 
52 per cent for the March quarter of 1959, 
the lowest in its history. Of the develop- 
ment done in this region up to the end of 
April, 1959, 6,555 ft. were on reef and 
sampled, only 32 per cent proving payable 
at an average value of 262 in.-dwt. 


The significance of this result is 
apparent when it is stated that develop- 
ment in the previous three years had 
averaged almost 90 per cent payable at 
an average value of about 460 in.-dwt. 


In order to traverse the low value zone 
as quickly as possible, development was 
stepped up from 7,000 to 9,000 ft. per 
month and soon showed encouraging 
signs of an improvement, both in values 
and percentage payability. These results 
encourage the belief that the poor zone 
seems to be limited to a strike length of 
not more than 4,000 ft. on the two levels 
in which low’ values have been 
encountered, It was, however, necessary 
to complete the raises already begun so 
that the greater part of development 
during the June quarter was again in the 
low value zone. In this quarter payability 
improved from 52 per cent to 61 per cent 
and the average value of the payable ore 
from 327 in.-dwt. to 359 in.-dwt. 


Development for the whole of 1959 
averaged about 72 per cent payable at 
some 350 in.-dwt. or about 100 in.-dwt. 
lower than the average of payable 
development in the previous three years. 


To offset the effects of the lower values 
as far as possible, it was necessary to 
hoist and mill a greater tonnage of rock 
and immediate and vigorous measures 
were taken to that end, To relieve the 
consequent strain on the hoisting capacity, 
a start was made with the sinking of a 
small 14 ft. diameter ventilation shaft (the 
James shaft), which was originally 
planned for 1960. The shaft has been 
sunk to its final depth of 1,400 ft. and is 
to serve the area north-east of the Charles 
shaft with men and material until such 
time as it is required for ventilation 
purposes. At the same time, an extension 
to the reduction plant was started and 
was completed during the March quarter 
of 1960, raising the rated capacity to 
180,000 tons a month. 


In the meantime, the sinking of the 
third large shaft, the Toni, a 20 ft. 
circular, has made good progress. It had 
reached a depth of 3,580 ft. below the 
collar at March 31, 1960, and is to be 
sunk to a depth of 4,500 ft. to assist in 
the exploitation of the eastern portion of 
the mine. 


The effect of the vigorous action to 
offset the setback, is reflected not only in 
the improvement of 350,000 tons in out- 
put, but also by the increase of almost 
700,000 tons in the volume of the ore 
reserves at 5,265,000 tons at December 31, 
1959. The average value declined from 
10.1 dwt. to 9.4 dwt. per ton at a fraction- 
ally wider stoping width of 40.2 in. 
Similarly, the mill grade fell from an 
average of 10 dwt. in 1958 to 9.5 dwt. for 
1959 and is currently running at 9 dwt. 


per ton with indications that it has 
stabilized at this level. 


The March, 1960, quarterly report 
discloses that cementation operations 
have started on the site of a further new 
shaft (the Scott), 4,000 ft. south-west of 
the Margaret shaft which will exploit the 
deeper levels in this zone right down to 
the boundary of the lease area. This, 
coupled with the further capital expendi- 
ture on the Toni shaft and increasing 
liability for taxation, may mean a further 
temporary reduction in dividends. When 
these works are completed, however, any 
further capital expenditure is likely to be 
relatively unimportant and the mine 
should pay a high rate of dividend for 
many years to come. 


The mine is a uranium producer, but 
now that these profits, as well as the gold 
profits, are subject to taxation, the net 
amount available from this source, after 
providing for the uranium loan repay- 
ment, is negligible so that the mine will 
not suffer to any real extent when the 
contract expires in 1964. 


BUFFELSFONTEIN 


In contrast to Stilfontein, 1959 saw 
marked progress in all sections at Buffels- 
fontein. Of particular importance was the 
acquisition of an additional area equiv- 
alent to about 550 claims of the farm 
Mapaiskraal, adjacent to the Western 
boundary, at a cost of £135,000. The 
importance of this development is 
apparent when it is mentioned that the 
original lease area was equivalent to 
4,889 claims. Apart from lengthening the 
life of the mine as a whole, this develop- 
ment will extend the life of operations in 
the relatively shallow northern section 
which has been the scene of operations to 
date. This is of considerable importance 
as it will permit the phasing of capital 
expenditure on shaft sinking to open up 
the deeper areas, over a longer period 
with a corresponding improvement in 
short-term dividend prospects. 


The property has been opened up from 
twin shafts which have been completed 
to their final depth of about 5,200 ft. The 
initial hoisting capacity of the shafts was 
170,000 tons of ore per month, but the 
ventilation shaft was re-equipped with a 
5,200 horse-power winder to increase the 
capacity, during 1959. The capacity of the 
reduction plant was raised to 160,000 tons 
per month during 1959 and is now in 
process of being expanded to a capacity 
of 200,000 tons per month. This may be 
the approximate hoisting capacity of the 
modified Pioneer shaft system as it will 
be some years before further outlets to 
surface are completed and it is improb- 
able that the plant capacity would be 
expanded much beyond the hoisting 
capacity. 


A start has now been made to provide 
for the opening up of the deeper levels 
immediately to the south of the existing 
workings, This will be through a sub- 
vertical shaft which will connect with the 
Pioneer shaft system. Sinking has started 
with temporary hoists and the shaft had 
reached a depth of 1,121 ft. at March 31, 
1960, an advance of 860 ft. since the end 
of October, 1959. The sub-vertical is 
being sunk from 13 level, which is 
4,930 ft. below the surface, to a final 
depth of 7,525 ft. below surface. It is 
23 ft. in diameter and is designed to 


300 


provide for a duty equivalent to 100,00 
tons milled per month. 


In addition, a start has been made on 
the erection of certain surface works at 
the site of the Eastern Twin Shafts, which 
are planned to exploit the eastern portion 
of the lease area at depth. Although the 
sinking of the shafts is not due to 
commence until 1962, the expansion of 
operations has made it necessary to pro- 
vide services such as the compound 
buildings, roads, railways, electric power, 
water and sewerage, earlier than planned, 
A start has also been made on the pre- 
sealing of possible water fissures at the 
site of the twin shafts by injecting cement 
through diamond drill boreholes. 


Gold profits for the calendar year 1959 
rose from £2,189,000 to £3,151,000 and in 
the last quarter of the year, were running 
at an annual rate of £3,600,000. Uranium 
and acid profits, after allowing for loan 
redemption, increased by £340,000 to 
£1,964,000 but are unlikely to show any 
further improvement during 1960 owing 
to the effects of the quotas imposed on 
uranium production. Capital expenditure 
remains at a high level and this, coupled 
with the need to provide for loan repay- 
ments, precluded any material improve- 
ment in the dividend rate which was, 
nevertheless, raised from 3s. to 3s. 3d. 
for the calendar year 1959. 


Recent development results have been 
most favourable. Of 25,000 ft. sampled 
during the financial year ended June 30, 
1959, 96 per cent proved payable at an 
average of 647 in.-dwt, gold and 46.8 in- 
Ib. uranium compared with 96 per cent 
payable at 572 in.-dwt. and 35.4 in.-Ib. in 
the previous year. In the last six months 
of 1959, a further 9,000 ft. was sampled 
reflecting 88 per cent payability at 636 in- 
dwt. and 45.9 in.-lb. The similar results 
for the March quarter of 1960 are 88 per 
cent payable, 567 in.-dwt. and 41.34 in-lb. 


Despite a substantial increase in output, 
ore reserves at June 30, 1959, were sharply 
higher at 3,034,000 tons compared with 
2,217,000 tons a year earlier. The gold 
content improved from 9.6 dwt. to 
9.8 dwt. per ton and the uranium content 
from 0.59 to 0.68 Ib. per ton, the stoping 
width being over 3 in. wider at 61.1 in. 
The average recovery grade rose from 
6.6 dwt. per ton to 7 dwt. per ton im 
the year ended June 30, 1959, and is now 
running at 7.9 dwt. per ton. 


As indicated by the stoping width, the 
reef in Buffelsfontein, unlike that at the 
neighbouring Hartebeestfontein and Stil- 
fontein mines, is wide. Consequently the 
rate of build-up in output has been 
considerably faster than at these neigh 
bouring mines and is now running at a0 
annual rate of almost 1,800,000 tons 
although production only started 10 
January, 1957. 


Buffelsfontein is one of the Unions 
principal uranium producers. The com: 
pany’s uranium sales quota for the th. 
ended December 31, 1959, was 767,000 I. 
which is also likely to be the approximat 
level of its 1960 quota. The er 
capacity is in excess of this quola = 
under certain circumstances, the compat) 
will receive priority to an increased 7 
The uranium contract will expire in 1% 
or 1967 at the option of the Author 


and thereafter the profitability of Pr 
duction will depend on the mines in 
petitive position in the free mare 
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yell placed as uranium is a by-product of 
wld operations and consequently bears 
mly the cost of treatment. As_ the 
yanium content of the ore is relatively 
high by South African standards, the 
mine is in a particularly strong position. 
The chairman disclosed at the annual 
meeting in November, 1959, that the cost 
of production is about 18s. per Ib., one 
of the lowest figures recorded by the 
industry in South Africa. 













As previously mentioned, the rate of 
improvement in dividend is limited, not 
only by the continuation of heavy capital 
espenditure from profits, but also by the 
need to provide for loan repayments. 
Excluding the uranium and acid plant 
loans, the company owed £2,750,000 on 
loan account at June 30, 1959. Of this 
amount, £750,000 has since been repaid, 
the outstanding amount of £2,000,000 
representing the loan from Anglo 
American Corp. repayable as to £500,000 
on September 30, 1960; £750,000 on 
September 30, 1961; and £750,000 on 
March 31, 1962. 


The assessed loss for taxation purposes 
amounted to £10,870,000 at June 30, 1959, 
and allowing for the fact that subsequent 
capital expenditure also ranks as a charge 
against profits before determining tax- 
ation, the outstanding loan should be 
repaid before liability for full taxation is 
incurred. Thus, although there is little 
prospect of much improvement in the 
present dividend rate during this period, 
the danger of a reduction is slender. 






































WEST RAND CONSOLIDATED 


W.R.C. is in effect two quite distinct 
mines;a gold section and a uranium section 
which are worked as separate entities, The 
gold section is today marginal, the profit 
per ton averaging about 2s. 6d. from an 
average recovery grade of 2.9 dwt. per ton. 
Were it not for the remarkably low cost 
structure, which has been a feature of 
this mine for many years, the gold section 
would have closed ere now. The costs 
of 35s. per ton during 1959, compare with 
3§s. 9d. per ton in 1958. They are 
amongst the lowest in the industry and 
ae a tribute to the efficiency of the 
management, Ore reserves in this section 
declined by 220,000 tons to 4,759,000 tons 
averaging 3.4 dwt. over 49 in. and are 
equivalent to about 24 years’ milling at 
the present rate. There is little prospect of 
an improvement in the marginal profits 
of this section in the absence of an 
increase in gold price. 


In the uranium section, the outlook is 
brighter, although prospects after the 
expiry of the contract at December 31, 
1964, are rather obscure. Development is 
now aimed at maintaining, rather than 
increasing, the volume of the ore reserves 
Which rose by 30,000 tons to 3,547,000 
tons averaging 0.7 dwt. gold and 1.32 Ib. 
uranium Over an estimated stoping width 
of 34 in, at December 31, 1959. 


_ The reserves are spread over four reefs 
in the Bird reef series, and certain other 
reefs have also given payable results. As 
it the gold section, the cost structure is 
temarkably low, having averaged 53s. per 
‘on during 1959 including about 11s. 7d. 
Per ton for uranium treatment costs. This 
figure is all the more remarkable when it 
's remembered that the stoping width is 
€xceptionally narrow at 35 in., and that 
I7f per cent of waste is sorted before 
‘reatment. Owing to this, and the high 
recovery grade of 1.376 lb. per ton, West 
Rand Consolidated is turning out uranium 
at a cost of about 34s. per Ib, which 


should place it in a relatively strong 
competitive position after the expiry of 
the contract, although the uranium pro- 
duction must bear the full costs of mining 
and milling as well as extraction. 


Combined profits from operations dur- 
ing 1959 amounted to £2,667,000, a 
decrease of £134,000 compared with the 
previous year. Dividends were maintained 
at 4s. 3d. per share at the expense of 
drawing on accumulated funds to the 
extent of £23,000 after providing for 
capital expenditure of £73,000. Much 
decline in the dividend rate is unlikely 
during the currency of the uranium 
contract. 


SOUTH ROODEPOORT 


South Roodepoort Main Reef Areas 
is only entitled to mine the relatively 
shallow Elsburg and Ventersdorp Contact 
series in the 2,202 claims forming its 
mining property. It is thus in the some- 
what unusual position of being subject to 
a vertical, as well as a horizontal limit to 
its mining operations. The rights to the 
deeper reefs are held by Johannesburg 
Consolidated Investment Co., subject to 


General Mining’s new offices in Johannes- 
burg were opened last year. The roof has 
been designed as a heliport 
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certain participation rights in favour of 
South Roodepoort. The ore reserve ton- 
nage at June 30, 1959, was fractionally 
greater at 1,097,000 tons, the value 
declining by 0.1 dwt. to 4.8 dwt. over an 
unchanged stoping width of 47 in. Profits 
from a production of 30,000 tons per 
month were relatively well maintained 
and dividends were maintained at the 
annual rate of 2s. 3d. which has ruled for 
several years. It is difficult to judge the 
life of this unusual mine as it is somewhat 
isolated, but it has earned steady profits 
for many years and shows no sign of 
drawing towards the end of its life, at the 
present time. 


In view of the severe setback in South 
African shares in recent weeks, and the 
emergence of political developments in 
Africa as a whole which may continue to 
have an adverse effect on the inflow of 
overseas investment capital, General 
Mining may count itself fortunate that 
the mines in which it is principally 
interested are now firmly established as 
sound dividend payers, with the exception 
of Loraine which shows every promise of 
reaching a sufficient stage of profitability 
in the near future to be self-financing. 
With the bulk of its revenue derived from 
dividend income, and its financial position 
stronger than for many years past, the 
corporation can view its financial future 
with confidence. 














Seuth Africa 


The Central Mining & Investment Corporation Ltd. 


Good Results from the Mines 


NOLLOWING — the — reorganization 
which took place in’ 1987 the 
accounting year of the Central 
Mining and Investment Corp. Ltd. 

was changed and now terminates on 
March 31. As the results for the 1959/60 
year have not yet been published the 
following figures and remarks relate to 
the year ended March 31, 1959. 


The profit for the year was £2,131,000 
out of which the provision for taxation 
absorbed £850,000 leaving £1,281,000 for 
disposal. Dividends amounting to 4s, 9d 
per share, less tax, on the ordinary capital, 
together with the dividend of 6 per cent 
on the preference capital, accounted in 
all for £605,000 leaving a sum of £676,000 
which was retained in the business. 


This retention of £676,000 included an 
amount of £200,000 transferred to invest- 
ment reserve as a provision for replace- 
ment of wasting assets and for explor- 
ation. The chairman in his statement 
issued with the report remarked that it 
was the practice of most operating gold 
mining Companies to distribute the whole 
of their available earnings without 
making any allowance for amortization 
of the mine. In fact, the dividends paid 
by these companies contain an element of 
the capital omginally invested. It was 
considered prudent therefore for a finance 
house, such as Central Mining. to ear- 
mark a portion of its revenue from these 
sources towards the ultimate replacement 
of the assets in question through explor- 


ation for new mines or otherwise. 


In referring to the sale of the interest 
in the Trinidad Oil Co. Ltd. he stated 
that the surplus arising therefrom had 
always been regarded as a capital 
accrenon although it is in effect taxed on 
a deferred basis. It is therefore considered 
that the right policy in the accounts is to 
place direct to reserves any net book 
credits accruing to Central Mining 


Finance Ltd. from sales of investments to 
the extent that these credits result from 
the reorganization of the group effected in 
the period to March 31, 19857. In_ this 
connection £174,000 net was transferred 
during the year to investment reserve. 


The investment portfolio at March 31, 
1989 (excluding gilt-edged holdings and 
loans) had an approximate value of 
£22,297,000 analysed as under: 


Gold mining £11,105,000 
or say 50 per cent 
Oil, Coal and Base Metals 
or say 22 per cent 
Industrial, Commercial 
and Sundry 
or say 26 per cent 
Land Cos. and Property 
Interests 
or say 


£4,844,000 


£5,790,000 


£558,000 
2 per cent 
In February, 1960, an interim dividend 
for 1959/60 of Is. 6d. per share was 
declared—the same as in the previous 
year—and the final dividend is due in 
June 


GOLD MINING INTERESTS 


BLYVOORUITZICHT GOLD MINING 
Co. LTD. 


With the improved supply of non- 
European labour it was possible to 
expand operations generally during the 
financial year ended June 30. 1959, and 
the results obtained constituted some new 
records for the company in that the 
tonnage of ore mined and milled and the 
amount of gold produced were the highest 
ever achieved. The total working profits 
from gold. uranium and acid amounted 
to £8,241,521 and was the greatest annual 
figure recorded by the company. 

Although the total development of 
$8,004 ft. accomplished during the year 
was some 17 per cent higher than the 
previous year. there was a decrease in the 


FINANCIAL RESULTS 


(for the last two complete financial years) 


footage sampled chiefly brought about by 
the large proportion of footwall “off-reef 
development carried out in the high grade 
central and eastern areas of the mine, Ip 
this connection it should be noted that the 
exigencies of deep level mining have been 
met by a system of longwall faces which 
in turn is best served by footwall “of. 
reef” development in contrast to full reef 
development. In the western portion of 
the property, where expectations are of 
lower grade and payability than in the 
rest of the mine and where scattered 
mining is thus permissible, exploratory 
development is “on-reef” in order to 
achieve maximum reef exposures. The 
combined effect of these different but 
necessary adjustments was mainly res- 
ponsible for the small decline in 
percentage payability and in the gold 
value of the payable footage sampled, 


Work in connection with the pre 
treatment of the ground in the area wher 
the new No. 4 vertical shaft is to be sunk 
has progressed _ satisfactorily and at 
September 30 the four boreholes being 
sunk for this purpose were some 2,000 ft 
below the surface. 


For the nine months ended March 3), 
1960, the working profit from gold, 
uranium and = acid operations was 
£1,127,000 higher at £7,061,000 than for 
the corresponding period of the previous 
year. The half-yearly dividend distr- 
bution was raised from Is. Id. to Is. 24 
per share. 


CITY DEEP LTD. 

The closing down of the major portion 
of the old Nourse Section of the mine in 
the middle of 1958 was reflected in th 
reduction of the ore milled in 1959 by 
158,009 tons to 1,353,000 tons. Shaft 
pillars, and to a small extent reclamation, 
provide the only sources of payable or 
left in this section. The Nourse Mil 
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In pursuance of the policy of improving 
the ore reserve position, the total develop- 
ment footage increased by 15,500 ft. to 
41.750 ft. Payable disclosures of the 
footage sampled fell slightly to 34.2 per 
cent due mainly to the fact that a large 
goportion of the increase of nearly 
‘900 ft. in footage sampled was carried 
out on the more erratic South and Main 
Reefs, However, the average value of 
payable disclosures improved from 317 
in-dwt. to 335 in.-dwt. Main Reef Leader 
disclosures on KI Incline shaft in the 
area south of the Vierfontein dyke, 


company to add 5 per cent interest per 
annum to its capital expenditure allowed 
as a deduction from its gold mining 
income. No immediate benefit from this 
status will be derived by the company as 
it is not at present liable for taxation on 
its gold mining income. 


DURBAN ROODEPOORT DEEP LTD. 


In order to achieve greater efficiency 
and economy it has been decided to close 
down the old Durban Deep reduction 
plant and to centralize reduction oper- 
ations at the Roodepoort United plant 
Extensions and improvements are being 
undertaken to provide this latter plant 
with a capacity equal to the combined 


Seuth Africa 


A start has been made on the new 
reduction works in the vicinity of the 
Central Shaft, to replace ultimately the 
obsolete Angelo and Cason plants which 
have been working since 1906. Test run- 
ning of the new plant is expected to 
commence later this year 


Capital expenditure for the year 1960 
is estimated at £1,250,000 to be incurred 
on the new reduction works, shaft sinking, 
and extensions to the power, cooling and 
ventilation arrangements. Loan facilities 

ranted by the National Finance Corp. 
have been drawn to the extent of 
£500,000, and a further £500,000 will be 
drawn in August 1960. In order to assist 
further in financing the capital pro- 
gramme, arrangements were made with 


ot “off. . "oar age ed capacities of the two existing plants. The Central Mining Finance Ltd. for short 
to ful = age yr) pve a a — aaareemautite are expected to cost some term loan facilities up to £350,000 as 
portion of oer hg es —— —_ vice = from February, 1960. 

ONS are of reater portion of its minin Arai P agsieti at ths expenature 

han in the — oe pre vee at depths _ can be met out of current earnings and 

€ scattered slow 7,500 ft. below the surface the resources without encroaching on the ae 

exploratory company has been granted the status of a rate of dividend, and that the changeover HARMONY GOLD MINING CO. LTD. 
1 Order to “Deep Level Gold Mine” in terms of the will result in a substantial saving in i 

sures, The income Tax Act, 1959. No immediate operating costs. Ra programme for the expansion of 
erent but benefit will accrue to the company from — = of a a has proceeded 
vainly Tes- this classification as it is not at present according to schedule. By the end of 1959 
Jecline in the extensions to the reduction plant had 


paying formula tax. 


CROWN MINES LTD. 


Due to the restricted sources of ore 
fom underground and from surface 
accumulations there was a fall of 125,000 
tons in the tonnage milled. Sampling 
results indicated a decrease in payability 
from 31.1 per cent to 22.0 per cent, but 
the average gold value disclosed was 
slightly higher than in 1958. In order to 
expedite exploratory development below 
the Vierfontein Dyke, S3 Incline shaft 
was de-watered and re-equipped; shaft 
sinking began in December 1959 and it is 
por ee that the crosscut horizon for 
intersection of the Main Reef Leader 
should be reached towards the end of this 
year, 


Recently, in order to continue the deep 
level development of the mine, application 
was made to the M‘ning Commissioner to 
prospect in two areas outside the southern 
and south-western boundaries of the 
company’s mining title. 


For formula tax purposes the mine has 
been classified as a “Deep Level Gold 
Mine” in terms of the Income Tax Act, 
1959. This classification will enable the 


EAST RAND PROPRIETARY MINES 
L 


Although the total ore hoisted during 
1959 exceeded that of the previous year 
by 134,200 tons an increase in the average 
percentage of waste rock sorted from 
3.3 per cent to 9.3 per cent resulted in a 
fall of 44,000 tons in the tonnage milled. 
There was a small improvement in yield 
but this was more than offset by a sub- 
stantial increase in working expenditure 
due largely to the additional expenditure 
associated with increased development 
footage and sub-incline shaft sinking. 
Working profit accordingly fell by 
£336,822, and dividends paid were 6d. 
lower at 3s. 6d. per share. 


Mining operations are now being 
conducted at a record world vertical 
depth of over two miles and approxim- 
ately 61 per cent of the total tonnage 
hoisted in 1959 was derived from areas 
nearly 14 miles below the surface. The 
Far East Sub-Vertical Shaft reached its 
final depth of 9,361 ft. below the surface 
in February, 1960. Sampling disclosures 
to the end of 1959 of the deep level 
development on the 9,700 ft. horizon have 
proved 58 per cent payable with an 
average gold value of 489 in.-dwt. 


DEVELOPMENT AND MILLING RESULTS 
(for the last two complete financial years) 


been completed giving it a capacity of 
200,000 tons per month and in January, 
1960, the sulphuric acid plant com- 
menced production at around its rated 
capacity of 120 tons per day. The second 
rock hoist at No. 2 Shaft has just been 
commissioned thereby raising the hoisting 
capacity of the mine to more than 300,000 
tons per month. While the nominal 
capacity of the uranium plant is 120.000 
tons per month, it is in fact capable of 
handling tonnages in excess of this figure 
and a monthly throughput of 144.000 tons 
has already been attained. the mine now 
being well placed to produce uranium at 
competitive prices after the expiry of its 
present contracts by 1966. 


While there was a large increase during 
the year to June 30, 1959, in “off-reef” 
development. less footage on reef was 
required to develop sections of a more 
widely spread pattern of “longwall™ stopes. 
The overall results from the start of reef 
development in 1953 up to March 31, 
1960, have disclosed an average payability 
figure of 80 per cent with a gold value 
of 535 in.-dwt. The main haulages being 
driven westwards from No. Shaft on 
25 level had not yet intersected the reef 
but the underground borehole results 
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fom these haulages were encouraging. 
Boxholes are now being put up; raising 
pack towards No. 2 Shaft will commence 
shortly and the results from this area will 
then be included in the development 
fgures. In view of the increasing difficulty 
in separating the No. 2 and No. 3 Shaft 
areas of the mine it was not easy to give 
the tonnages stoped from either of these 
yeas individually. Taking an arbitrary 
ne of demarcation, approximately one- 
quarter of the total tonnage came from 
the No. 2 Shaft area during 1958/59 and 
about one-third would probably come 
fom this area during 1959/60, and this 
ratio would probably gradually increase 
in the future. 


A re-assessment of the capital expend- 
iture programme revealed only a very 
small increase On previous estimates but 
the “spread over” period had _ been 
extended and now indicated expenditures 
f £2,500,000 during 1959/60 and 
{1,500,000 during 1960/61. 


For the nine months ended March 31, 
\960, the working profit from gold, 
uranium and acid at £4,072,000 was 
{1,298,000 higher than for the correspond- 
ing period of the previous year. The half- 
yearly dividend distribution declared in 
March was maintained at 1s. 3d. per 
share. 


COMMERCIAL AND INDUSTRIAL 
INTERESTS 


THE HUME PIPE CO. (SOUTH 
AFRICA) LTD. 


(lssued Capital: £1,031,250 in 2,062,500 
shares of 10s. each) 

Year ended June 30 

1959 


1958 
(£000) (£000) 
261.6 


62.0 


189.1 180.5 

Is. 10d. 1s, 9d. 

‘Adjusted to allow for bonus issue in 
May 1959. 


During 1958/59 the structure of the 
issued capital was reorganized so as to 
represent more realistically the permanent 
capital employed in the undertaking by 
the free issue of five new shares for every 
toa ety paid share held as at May 5, 


The improved turnover in other 
divisions of the company’s activities, 
though at lower prices, was insufficient to 
compensate for the very severe con- 
traction (accompanied by intensely com- 
petitive prices) in the market for the steel 
hipe division’s activities. This factor was 
kesponsible for the considerable decline in 
the profits for 1958/59, and, a further 
wubstantial contraction of turnover in this 
phere having been experienced during 
the current year, it is expected that the 
‘company’s earning capacity will be 
adversely affected. 


Pig company has entered the market 
or the production of pre-stressed concrete 
pipes and products using the Sentab 
frecens, and to extend the field covered 
y that process an association has been 
— with the Lock Joint Co. of 
America, 


A dividend of 6d. per share was 
lared in December, 1959. 


Tax 2 118.4 


THE NORTHERN LIME CO. LTD. 
(Issued Capital: £1,650,000 in £1 shares) 
Year ended June 30 
1958 1959 
(£000) (£000) 
323.0 327.5 
120.9 


Profit ...... 


Additions to Revenue 
Reserves 

Dividends: 
Amount ..... 
Per share 

Sales of Lime 
Limestone (000 tons) 


44.8 Dr. 15.4 


144.4 154.7 
1s.9d. 1s.104d. 


641.8 702.4 


The higher output was due to increased 
sales of limestone, the profit earned being 
satisfactory when considered against a 
background of rising costs and a reduction 
in the demand for lime. 


The three rotary kilns at the Silver- 
streams plant operated _ satisfactorily 
throughout the year and for the first time 
since this plant started up, the supply of 
railway trucks proved adequate. Efforts 
throughout the year were directed towards 
improving the quality of products and 
increasing the efficiency of the various 
sections o* the plant. Since March, 1959, 
electric power has been drawn from the 
Supply Commission’s lines and, whilst 
energy from this source is at this stage 
more expensive than was the case when 
the company generated its own power, the 
switch-over is regarded as a good invest- 
ment from the long term point of view. 


The mechanization programme which 
has been proceeding over the past few 
years at the older Taung factory has 
greatly improved the efficiency of this 
unit. 


During the current financial year the 
demand for limestone products has risen 
in an encouraging manner which it is 
hoped will compensate largely for a 
reduction in the sales of lime. 


An interim dividend of 104d. per share 
was paid in February 1960—the same as 
in the previous year. 


PRETORIA PORTLAND CEMENT 
Co. LTD. 


(Issued Capital: £1,965,937 in £1 shares) 
Year ended June 30 

1958 1959 

(£000) (£000) 

915.8 1,251.0 

223.5 236.0 


274.1 


Additions to Revenue 
Reserves 

Dividends: 
Amount 
Per share 


393.2 417.8 
4s.0d. 4s. 3d. 


In spite of a rising cost structure, the 
trading profit on cement rose by £233,000 
due to increased sales combined with the 
benefit for a full year of a higher selling 
price as authorized by the Price 
Controller. 


The dry process kiln at the Slurry 
factory has operated satisfactorily and the 
choice of this type of plant has been fully 
justified, its installation marking a distinct 
step in the company’s progress towards 
the economical use of labour and 
improved process control. The _ con- 
struction of a second dry process unit is 
now under way and this is expected to 
cost £1,043,000. 


Satisfactory results were achieved by 
subsidiary and associated companies. 


For the half year to December 31, 1959, 
the dividend was raised by 3d., to 2s. 3d. 
per share. 


305 


S373 


South Africa 


WITBANK COLLIERY LTD. 


(Issued Capital: £1,540,000 in £1 shares) 

Year ended August 31 

1958 1959 

(£000) (£000) 

Operating Profit . 349.8 403.9 

Tax . 2 Cae 85.6 108.8 
Dividends: 

Amount 154.0 165.2 

. ...le 2s.0d. 2s. 13d. 

*Adjusted to allow for bonus issue in 
June, 1959. 


The opportunity was taken during the 
year 1958/59 to alter the capital structure 
of the company so as to represent more 
realistically the capital employed in the 
undertaking. This was achieved by issuing 
in June, 1959, as fully-paid bonus shares, 
three new shares for every one share held. 


Considered against a background of a 
shortage of orders which had been 
experienced since the middle of January, 
1959, the operations for the year to 
August 31, 1959, were maintained at a 
satisfactory level, the total output of 
1,710,000 tons being 100.000 higher than 
in the year before. The Wolvekrans 
section production of 1,463,000 tons—an 
increase of 137,000 tons—was achieved 
largely as a result of the major change- 
over from manual to mechanized methods 
in certain areas of the colliery. The 
Southern Section production, being 
governed by the requirements of its only 
customer, the Witbank Power Station, 
showed a reduction of 37,000 tons at 
247,000 tons. 


Despite the higher output there was a 
further rise in the unit cost of production 
mainly due to an increase in labour costs, 
the replacement of and extensions to 
some items of surface and underground 
equipment and the reclamation of 
material from certain underground 
workings. However, due to the increase of 
1s. 3d. per ton in the price of coal which 
was effective throughout most of the 
financial year, the profit rose by £54,000. 


Since the close of the financial year out- 
put has been limited by a decline in 
orders. An interim dividend of 1s. 2d. per 
share was declared in February, 1960. 


WESTERN DECALTA PETROLEUM 
L 


(Issued Share Capital: 6,453,758 shares of 
$1 each) 
Year ended December 31 
1958 1959 
Gross oil production 
(000 bbl.) 932 
Proven, developed & 
probable reserves 
(000 bbl.) 
Operating profit be- 
fore depreciation, 
etc. ($000) .268 1,422 
Net loss ($000) . 377 404 
The year was marked by continued 
restrictions on the production’ of 
Canadian crude oil due to inadequate 
markets. It is estimated that in the 
Province of Alberta the average pro- 
duction rate was no more than 38 per 
cent of the safe capacity of the wells. 


The company’s net production of crude 
oil in 1959 amounted to 870,000 bbl.—an 
increase of 8.5 per cent over 1958. Gross 
revenue at $2,225,000 was only 2 per cent 
higher than 1958 because of a reduction 
of 14 c. a barrel in the price of crude oil. 
During 1959 23 development wells were 
drilled of which 20 were oil wells; the 
company now participates in 258 wells. 
At the year end the company’s gross land 
holdings amounted to 2,978,000 acres. 


1,015 


14,975 15,708 





South Africa 


Johannesburg Consolidated Investment Co. Ltd. 


1952 marked a_ considerable 

improvement in the prospects of 
the Johannesburg Consolidated Invest- 
ment Co. While the most notable develop- 
ment was the formation of the Western 
Areas Gold Mining Co., in which 
Johnnies retained about 35 per cent of 
the total equity, the revival of its 
platinum interests, which may _ be 
measured by the steady rise in the price 
of the metal from £19 10s. at the begin- 
ning of 1959 to £30 Ss. Od. in early 1960, 
is of equal, if not greater, importance in 
the fortunes of the company. To round 
off the picture, fortune also smiled kindly 
on its copper and diamond investments 
and at the annual meeting on December 1, 
1959, the chairman was able to say that 
in the light of the satisfactory improve- 
ment in the outlook for most of the 
company’s fields of investment, an 
increased investment income is fully 
expected during the current financial year. 


ONTRARY to the _ impression 
OR by the setback in profits, 


INVESTMENT INCOME 


As foreshadowed by the chairman in 
1958, the investment income for the year 
ended June 30, 1959, of £1,929,000 was 
less than that earned during the previous 
year, the decrease being of the order of 
£170,000. This reduction was the result 
largely of earlier unfavourable trading 
conditions in the platinum and base metal 
industries which adversely affected the 
dividend income from those sources. As 
the final dividends of the platinum and 
copper companies are declared after 
June 30 in each year, the income received 
from these investments reflected the 
depressed levels of demand ruling in 
1957/58. Thus, no income at all was 
received on the platinum investments 
while the higher declarations made by the 
copper producers recently will only be 
reflected in Johnnies’ accounts for the 
current financial year, 


The profit from realization of invest- 
ments was £292,000 which is £139,000 less 
than the figure for the previous year. 
After allowing for various items of 
revenue and expenditure, the total profit 
of the company before taxation amounted 
to £2,040,000 compared with £2,340,000 in 
the previous year. Despite the reduction 
in gross profit, the charge for taxation 
rose from £400,000 to £1,051,000. This 
anomalous position arises because the 
charge is not wholly related to the profit 
earned in any one year and is composed 
of two elements, the first of which is the 
liability in respect of taxable profit 
earned, whilst the second is a liability, or 
relief, as the case may be, in respect of 
the net increase or decrease during the 
year in the aggregate tax value of 
individual investments. The taxation 
charge for the year also included taxation 
on a profit of some £230,000 arising on 
exchanges of holdings as a result of 
amalgamation or exercise of conversion 
rights. 


The variations in the tax value of 
investments held are not reflected in the 
profit and loss account, so that the 
liability or relief from tax arising from 
this factor is unrelated to the profit 
earned during the year. Thus, for the 
year ended June 30, 1959, taxation 


included the liability of some £370,000 in 
respect of the net increase in the tax 
value of the investments and in respect 
of the exchanges of holdings, whereas in 
the previous year, there had been a relief 
of about £681,000 due to net depreciation. 
As a result of the heavily increased 
taxation charge, the profit available after 
taxation of £990,000 was considerably 
below the £1,940,000 of the previous year. 


MAINTAINED DIVIDEND 


The appreciation in the value of the 
company’s portfolio and the materially 
improved outlook for its investments as 
a whole, compared with the previous 
year, led to a reduction from £1,738,000 
to only £248,000 in the transfer to invest- 
ment reserve thus more than counter- 
acting the effect of increased taxation on 
the distributable profits. After allowing 
for the transfer to investment reserve the 
amount available for dividend, including 
tax adjustments relating to past years and 
the balance brought forward from the 
previous year, was £1,051,000 compared 
with £1,000,000 in the previous year to 
June, 1958. 


The dividend was maintained at 4s, 6d. 
absorbing £808,500. The investment 
reserve now stands at £2,200,000 and 
would seem to be fully adequate to cover 
the uncertain value of the investment in 
Freddies Consolidated as well as to 
cushion fluctuations in the value of other 
investments. 


The anticipated improvement in the 
earning capacity of the investments during 
the current financial year is reflected in 
the rise in their market value at June 30, 
1959, which value, after adding unquoted 
stocks at directors’ valuation, increased 
during the year by about £5,928,000 to 
£28,368,000. This increase includes net 
additional investments of about £1,381,000 
so that the actual net appreciation in the 
market value of investments was some 
£4,547,000. 


Net assets, with shareholdings at 
market value at June 30, 1959, amounted 
to over £27,000,000, an increase of 
£7,000,000 compared with the position a 
year earlier. It is interesting to note that 
if the Western Areas Co. had been formed 
before the financial year end (it was 
registered in September, 1959), and assum- 
ing a similar market price to that ruling 
shortly after the issue, the net assets 
would have amounted to _ almost 
£30,000.000 or about 100s. per share. 


WESTERN AREAS 


On September 8, 1959, Western Areas 
Gold Mining Co. was formed to take 
cession of the mining lease and certain 
other mineral and freehold rights of a 
compact mining area situated about 18 
miles to the south of the town of Rand- 
fontein. Johnnies had carried out intensive 
prospecting in this area between 1955 and 
1957 and the question of exploiting the 
project had been kept under review by the 
directors, presumably pending the 
emergence of more favourable stock 
market conditions. ' 


Western Areas’ authorized capital is 
£8,270,000 divided into 16,540,000 shares 
of 10s. each, of which 5,416,662 fully paid 
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shares and 9,011,074 partly paid shares 
(2s. 6d. paid) were subscribed at par by 
various companies interested in the 
mineral rights and 2,112,264 fully paid 
shares were subscribed at par by the 
members of three companies (other than 
Johnnies). The partly paid shares are to 
be paid up in full as to one-half on or 
after December 1, 1960; and the balance 
on or after December 1, 1961. Allowing 
for refunds of expenditure incurred jp 
prospecting and in acquiring the mining 
lease (including £474,956 to Johnnies), the 
total working capital available to the 
mining company amounts to £7,000,000, 
taking into account the funds still to be 
received on the partly paid shares. 


SMALL LEASE AREA 


The lease area is approximately 2,230 
claims, small compared with more than 
4,000 claims for the normal new gold 
mine, but as there are several payable 
reefs in much of the area, it cannot be 
judged by normal standards. The reefs dip 
from north to south, ranging from depths 
of 2,600 ft. to 6,300 ft. The shallowest is 
the Ventersdorp Contact Reef varying in 
width from 11 in. to 96 in., a reef which is 
proving of increasing economic import: 
ance in the West Rand and Far West 
Rand and in the Klerksdorp Area. The 
other economic reefs occur in the Elsburg 
series, which may be divided broadly into 
two zones. First is a massive conglomerate 
zone varying in width up to a maximum 
of 140 ft. which contains most of the 
economic Elsburg reefs disclosed in 
drilling. 


Secondly, there is an __ individual 
conglomerate zone ranging up to 4 
maximum of 500 ft. in width which 
consists of a number of individual reefs, 
some of which are of economic signi- 
ficance. Reefs of the Elsburg series are 
being profitably exploited at the Western 
Reefs mine in the Klerksdorp district and 
are being developed with promising 
indications by the Loraine mine in the 
Orange Free State. 


Seventeen boreholes were drilled withia 
what is now the lease area, eight of which 
obtained payable intersections on the 
Ventersdorp Contact Reef. Thirteen dis- 
closed one or more payable horizons 
(seven reefs of economic significance were 
encountered in borehole W.P.8) in the 
Elsburg Conglomerates. Fifteen of the 
seventeen boreholes intersected payable 
reefs on one or more horizons. Deflections 
were carried out in all boreholes where 


reefs of any interest were intersected with 
the result that in each such borehole, up 
to six intersections of all the reef horizons 
were obtained. The drilling was thus even 
more thorough than the number of bore: 
holes suggests. 


The consulting engineers estimate that 
the lease area may contain about 
68,000,000 tons of payable ore at an 
average sampled value of 9.3 dwt. per ton 
over 60 in., equivalent to 558 in.-dwt. 
This represents the average value of = 
payable ore calculated from borehdé 
results before applying any discounts am 
before allowing for dilution. 


The lease area is to be exploited = 
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situated some 200 ft. apart in the northern 
gction. The proximity of the shafts to 
each other is important as it will reduce 
toa minimum the time taken to effect an 
underground connection between them, 
thus obviating the restrictions imposed on 
mining operations before the shafts are 
linked. The main hoisting shaft, 26 ft. in 
diameter. will be sunk to an ultimate 
depth of approximately 4,850 ft. and will 
rovide sufficient tonnage for the milling 
of 200,000 tons per month. The other 
shaft, a 22 ft. diameter ventilation shaft, 
will be sunk to a depth of approximately 
3,500 ft. 


It is expected that Ventersdorp Contact 
will be intersected at about 3,300 ft. and 
the Elsburg Reefs at depths of between 
3320 and 3,375 ft. below surface. At the 
end of March, 1960, the shafts had 
reached depths of 356 ft. and 1,597 ft. 
respectively. 


It is intended to start production at a 
milling rate of 50,000 tons per month by 
using certain facilities which will be made 
available at the property of Randfontein 
Estates Gold Mining Co., both for the 
milling and treatment of ore and for 
supplying many of the services required 
in the early production period, thus con- 
serving capital funds. It is estimated that 
the funds of £7.000,000 for which 
provision has been made will be sufficient 
0 reach production at 50,000 tons per 
month using the Randfontein plant, The 
question of when to erect a reduction 
plant and provide all facilities at the mine 
itself will be reviewed at a later date. 


The cost of carrying out this work and 
of fully equipping the mine on a 50,900 
tons a month basis is estimated to amount 
to another £2,500.000 under present 
conditions. It is the present intention 
ultimately to expand production up to the 
shaft capacity of 200.000 tons milled per 
month. Production is expected to start not 
later than the second half of 1963. 
Johnnies’ 36 per cent participation in the 
initial capital of this promising mine adds 
an interesting gold investment to its 
portfolio. filling an awkward gap which 
has existed for some time. 


PLATINUM 


The participation in this metal is held 
through Potgietersrust Platinum which in 
tum owns 43.3 per cent of the capital of 
Rustenburg Platinum Mines, the produc- 
ing company. The Rustenburg Co., which 
managed by Johannesburg Consolidated, 
operates two mines in the Rustenburg 
District of the Transvaal and is the 
largest single producer of platinum group 
metals in the world today. Profits were 
severely affected by the appreciable weak- 
‘ning in the demand and price of 
platinum in the second half of 1957 and 
in 1958, the more so since it occurred at 
4 time when the financing of major 
xpansion schemes had _ not _ been 
completed. As a result, the Rustenburg 
Co, passed its final dividends for the year 
ended August 31, 1958. 


At the beginning of 1959, the official 
pice of platinum was £19 10s. Od. 
‘ompared with an average of £34 Os. Od. 
Per oz. for the year ended August 31, 
1957. Within a week or two, however, the 
platinum market experienced a rapid and 
Material change. Russian sales in the open 
market were suddenly restricted and by 
March 6 the official price had been 
advanced in three quick stages to 
8 10s. Od. per oz. at which figure it 
‘mained unchanged for the remainder of 
Rustenburg’s financial year. Nevertheless, 


the average price of £24 13s. 3d. for the 
whole year was still appreciably less than 
the figure of £27 15s. Od. for the preced- 
ing year. The improved volume of sales of 
platinum during the year and the satis- 
factory level of sales of by-product metals 
more than off-set this lower average price, 
however, and net revenue from sales 
increased to £2,074,000 compared with 
£1,518,000 for the previous year. 


Stocks of metals, which at August 31, 
1958, were excessive in relation to the 
ruling level of sales, were materially 
reduced and the amount available for 
appropriation at August 31, 1959, was 
£2,941,000. Of this amount, £1,140,000 
was paid in dividends, and after provid- 
ing £1,006,000 to finance net capital 
expenditure during the year, a sum of 
£795,000, was retained in the appropria- 
tion account to provide part of the cost 
of replacing stocks of metal which had 
been depleted during the year. 


As the principal producer of platinum, 
the company is faced with the need to 
maintain reasonably large stocks of 
refined metal, not only to provide for 
normal fluctuations in demand, but also 
against the possibility of periodical and 
sudden restrictions in the supply of 
platinum from other sources, with a 
consequent surge of demand upon its 
resources. 


Since the start of the current financial 
year, production at both mines has been 
increased to a combined rate which is in 
excess of the present average level of 
sales, in order to build up stocks to suit- 
able levels. Owing to the earlier expansion 
of capacity, the output is capable of 
further expansion at short notice as and 
when required. After considering the 
demand for platinum at some length in 
his statement issued on January 28, 1960, 
the chairman of the Rustenburg Co. said 
“Basic demand for platinum in industry, 
other than oil refining, is reasonably stable 
and has, over past years, shown a 
tendency to increase gradually but satis- 
factorily. This may be expected to con- 
tinue, although not necessarily at an even 
pace, whilst there may also be some 
improvement in the offtake by the oil 
industry in due course as stocks currently 
held by that industry are depleted. 
Consumption in Russia and the Russian 
bloc is, on the whole, likely to rise with 
the expanding industrialization of those 
countries.” 


On the supply side, the unknown factor 
is Russian policy, and this has precluded 
the chairman from making any forecasts 
of future market conditions. In associa- 
tion with its sole refining and marketing 
agents, Johnson, Matthey and Co., the 
Rustenburg Co. continues to encourage 
and to foster the wider continuing use of 
platinum, and to assist these objects by 
maintaining reasonably stable prices at 
levels which will ensure continuity of 
supply. On January 21, 1960, the price of 
platinum was raised from £28 10s. 0d. to 
£30 5s. Od. per oz. and it is anticipated 
that if the prices of platinum and the 
associated metals do not fall substantially 
below present levels, the profit during the 
year will show an appreciable improve- 
ment on last year’s figure. 


DIAMONDS AND COPPER 


Diamonds and copper together with 
platinum have been principally responsible 
for the stability of the company in the 
post-war years. That both are material 
fields of investment is clear from recent 
reports. The 1958 annual report stated 
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that shareholdings in the diamond industry 
and the dividends derived from this 
souree are substantial in relation to both 
the total investments and income; and at 
the annual meeting in December, 1959, 
the chairman said that investments in 
copper provide an important part of the 
dividend income. The diamond invest- 
ments are mainly held through a large 
shareholding in De Beers which is paying 
dividends totalling 12s, 6d. for the year 
to December, 1959, compared with 10s. 
for 1958. The copper holdings are in 
Mufulira, Nchanga, Rhokana Corp., 
Rhodesian Anglo American and The 
British South Africa Co. Johnnies will 
derive increased income from these invest- 
ments in the current financial year. The 
long-term outlook for both fields of 
investment is promising. 


OTHER INTERESTS 


Of the other mines administered by the 
group, Randfontein Estates (the Union’s 
largest uranium producer) and East 
Champ d’Or, which have a joint uranium 
contract expiring in December, 1964, 
maintained working profits during 1959 at 
about the 1958 level. It remains doubtful 
whether East Champ d’Or will be able to 
continue operations during the whole 
period of the uranium contract termin- 
ating in 1964. 


As a quota restriction has been placed 
on uranium output, Randfontein’s profits 
from this source may show little variation 
during the remaining contract period, but 
the outlook thereafter remains proble- 
matical. Government Gold Mining Areas, 
now Virtually entirely dependent on pyrite 
production for its profits, is not of major 
importance in the group’s affairs. 


At Freddies Consolidated, operations 
aimed at exploring the lease area on a 
modest scale have continued at a small 
loss and there is no improvement to 
report. The loan to Freddies Consolidated 
from the National Finance Corp., which 
is guaranteed by Johnnies, has been 
reduced to £600,000 and repayment has 
been extended to April, 1961. The 
combined working profits of the Phoenix, 
Consolidated and: Natal Cambrian Col- 
lieries, administered by the group, rose 
from £245,000 in the preceding year to 
£356,000 for the year ended June 30, 1959, 
reflecting the benefits of increases in pit- 
head coal prices. The group’s manganese 
and chrome mines were inactive during 
the year, but Consolidated Murchison, the 
antimony producer, continues to earn 
satisfactory profits. 


PROSPECTING 


The company continues to carry out a 
programme of prospecting and examin- 
ation of mining and other propositions in 


- territories throughout Southern Africa. In 


addition, an associated company, Free 
State Development and Investment Corp., 
is drilling two boreholes, in the one case 
jointly with Western Holdings Ltd. and in 
the other case jointly with Rand Mines 
Ltd., on a block of farms measuring, in 
all, 1,396 morgen immediately to the 
south of the Buffelsfontein gold mine 
which is one of the major Klerksdorp 
gold and uranium producers. Encouraging 
indications have been obtained in drilling 
by Western Holdings Ltd. in an area 
immediately to the west of this ground. 
This, coupled with favourable indications 
at the Buffelsfontein and Vaal Reefs mines 
to the north, is an encouraging feature of 
these operations, although the reef is 
expected to lie at considerable depth. 
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South Africa 


Henderson’s Transvaal Estates 


concessions constitute the basic 
assets underpinning the fortunes 
of Henderson’s Transvaal Estates. 


OAL, a growth portfolio of invest- 
S ments, land, minerals rights and 


Coal is, and has been, the company’s 
predominating interest and during the 
year ended March 31, 1959—the year under 
review—accounted for two-thirds of the 
group’s total revenue compared with 
slightly more than half the total income 
in the preceding year. 


The colliery interests of the group are 

handled through two subsidiaries; one 
wholly owned, Henderson Consolidated 
Corporation, which has a_ substantial 
investment portfolio; and the other, 
Tweefontein Investments (previously called 
Tweefontein Colliery) in which Henderson’s 
Transvaal has a majority shareholding. 
These two companies control Tweefontein 
United Collieries, the producing colliery 
company, which has been expanding 
operations steadily. 


During the calendar year 1958 (the 
financial year of Tweefontein United 
Collieries runs for the twelve months 
ending December 31) Tweefontein pro- 
duced 1,451,916 tons and showed a profit 
on coal, before tax, of £230,000. Dividends 
totalling 4s. (20 per cent) were paid on the £1 
ordinary shares (which have since been 
split into 5s. shares) and preference and 
special dividends totalling 6s. were paid 
on the £1 participating preference shares 
(which have since been repaid). Last year— 
1959—dividends on the ordinary shares 
were increased to 224 per cent. Tweefontein 
United Collieries shares are quoted on the 
Johannesburg and London Stock Ex- 
changes; Tweefontein Investments Ltd. is 
quoted on the London Stock Exchange. 


It is, perhaps, relevant at this stage to 
point out that the Tweefontein/Waterpan 
collieries operated by Tweefontein United 
Collieries are situated in the Witbank 
district of the Transvaal. In the same area 
is the old Ogies Mine, which was partially 
worked many years ago and is also owned 
by the Henderson group. Reserves of 
saleable coal on Ogies may be estimated at 
50,000,000 tons and if it could be worked 
by an adjoining existing producing colliery 

economics of winning this considerable 
tonnage would obviously be much en- 
hanced. Witbank Consolidated Coal Mines 
Limited, whose property comprises 2,200 
Morgen, lies between the Tweefontein/ 
Waterpan collieries and the Ogies property 
Which it adjoins. 


In December, 1959, Henderson’s was 
made a “take over” bid for the £460,060 
sued capital of Witbank Consolidated by 
offering to acquire the 920,120 issued 10s. 
shares on the basis of three 4s. shares of 
Henderson’s Transvaal Estates for every 
four Witbank 10s. shares, plus 5s. cash per 
share. By the end of March, 1960, accep- 
lances representing 63.6 per cent of the 





Year to March 31 


Total Revenue 
Taxation 

Net Profit 
Dividends 

To Reserve 
Carry Forward 





1959 1958 1957 
£ £ 
440,279 327,373 
146,893 111,792 
132,860 77,156 

48,599 48,599 
36,743 37,272 
214,606 168,440 


£ 
398,726 
125,492 
98,435 
72,018 


236,080 








issued capital of Witbank Consolidated 
had been received by Henderson’s which 
has now reconstituted the board of Witbank 
Consolidated. 


In common with other share dealing 
companies, Henderson’s does not publish 
detailed particulars of its investment 
portfolio. However, at March 31, 1959, the 
market value of the company’s quoted 
securities, together with the Directors’ 
valuation of wunquoted securities, was 
shown in the balance sheet at £890,764 
compared with a book value of £674,637. 
A further appraisal of the value of the 
quoted securities at the beginning of July, 
1959, showed that the market value had 
risen to approximately £1,025,000, an 
appreciation of £350,000 on the balance 
sheet value of £675,000. 


The investment portfolio is well spread 
both on a geographical basis and on an 
industry basis as the table below shows. 


Geographical Basis: Per cent 
South Africa 78 
Rhodesia 11 
United Kingdom 

Elsewhere 


Industry Basis: 
Gold 

Mining Finance 

Other Minerals 

Industrial and Commercial 
Investment Trusts 


The above percentages which were 
calculated in January, 1960, represent the 
position of the consolidated portfolio 
and therefore the group’s interest in 
Tweefontein United Collieries is not 
included. On the other hand, the share- 
holdings in Leslie and Bracken Mines are 
taken as being fully paid. 


In this latter connection, these share 
interests in Bracken Mines and Leslie 
Gold Mines, the two new gold mines being 
developed under the aegis of Union Cor- 
poration and situated in the Kinross area, 
came into the portfolio towards the end of 
October 1959. In the first instance, this 
was effected through the wholly owned 
subsidiary, Mineral Holdings Ltd., which 
owned the farm Zandfontein in the Kinross 
District and sold it to Union Corporation 
in 1957 for the sum of £47,000 and the 
entitlement to participate in the initial 
working capital of any gold mines which 
included the property in their mining area. 





Year to March 31 


Coal Profits* 

Dividends and Sundries 

Rents (net) 

Niu wtcnecaveeade 
Sharedealing 

Profit on property sales 





1959 1958 1957 

£ 
254,435 
103,861 
6,893 


£ 
236,654 
91,062 


£ 
226,409 
90,424 
6,645 
131 597 
23,616 
92,588 


. . : . . 
After working expenses including replacements, renewals and selling commission. 
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In the event, two gold mines were 
formed and Mineral Holdings became 
entitled to subscribe at par for 795,000 
shares of 10s. each in Leslie Gold Mines, 
and 220,000 shares of 10s. each in Bracken 
Mines. But Mineral Holdings, because it is 
an O.T.C. cannot hold investments of this 
nature and thus passed on its rights to its 
wholly owned subsidiary, Mineral Holdings 
Investments Ltd., which company was in 
fact formed for that purpose. Actually, 
Henderson’s Transvaal Estates wished to 
give its members the opportunity of 
subscribing for shares in these two mines, 
but tax problems made this impracticable. 


Nevertheless, the acquisition of these 
shares increased substantially the invest- 
ment assets of the group and thus the 
company felt justified in capitalizing 
£80,528 of its reserves by issuing free one 
new ordinary 4s. share for every seven 
ordinary 4s. stock units held. 


This one-for-seven scrip issue was 
approved by shareholders at an extra- 
ordinary general meeting of Henderson’s 
Transvaal Estates on November 10, 1959, 
as was the proposal to increase the author- 
ized capital from £860,000 to £1,500,000. 
The revised issued capital after giving 
effect to the scrip issue was £644,225. How- 
ever, this was further revised to give 
effect to the successful acquisition of 63.6 
per cent of the issued capital of Witbank 
Consolidated which raised the issued 
capital to £732,116. Both the new shares 
issued free on a one-for-seven basis and 
the 439,455 shares issued to the shareholders 
of Witbank Consolidated who accepted 
Henderson’s offer will be eligible for the 
final dividend in respect of the year ended 
March 31, 1960. 


Mineral Holdings Ltd. is, however, the 
main land holding company in the group 
and at March 31, 1959, owned freehold 
lands totalling 18,572 acres, and mineral 
rights over a further 684,811 acres in the 
Transvaal and Orange Free State. In 
addition, it has held nine mineral conces- 
sions, extending over 752,814 acres in 
Swaziland ever since it was formed in 1925. 
In April, 1959, however the company 
surrendered seven of the nine concessions 
to the Government of Swaziland; the two 
remaining concessions are being retained. 


Finally, a brief word about White’s 
South African Portland Cement Company 
of which Henderson’s is one of the chief 
shareholders. This company is the main 
constituent of the items in the 1959 balance 
sheet recorded under unquoted securities. 
White’s is a well established and progres- 
sive cement producer in the Union and 
since the end of the year under review, it 
has obtained a quotation on the Johannes- 
burg Stock Exchange. To help make a 
viable market in the shares, Henderson’s 
and the two other principal shareholders 
made an offer for sale of a total of 500,000 
shares on a basis pro rata to existing 
holdings, all of which were taken up at 
15s. a share. 
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South Africa 


East Rand Consolidated Ltd. 


an interesting proposition—a com- 

ment which would not bear much 

substance before 1956. However, 
since November, 1955, when it cut its 
losses by disposing of its unrewarding 
interests, reduced its issued capital from 
£1,500,000 in 5s, shares to £600,000 in 2s. 
shares and put its affairs on much the 
same basis as the larger mining finance 
houses, it has gone quietly from strength 
to strength. 


oa RAND CONSOLIDATED is 


Indeed, during the last three years for 
which the full reports and accounts are 
available—1956, 1957 and 1958—it has 
built up its investment portfolio, main- 
tained a high degree of liquidity and paid 
a dividend each year. 


Its portfolio of investments in May. 
1959, was spread as follows: Mining, 
finance and exploration 22 per cent; gold 
mining 40 per cent; base metal and oil 
producing 16 per cent; industrials 18 per 
cent; and miscellaneous 4 per cent. These 
investments (aside from unquoted interests 
having a book value of £10,670) had a 
market value of £629,529 at May 21, 
1959 which compares with the book cost 
of £554,485. 


The company’s main interests in mining 
are centred in Witwatersrand Nigel Ltd., 
whose activities are commented upon 
below, and in Falcon Mines whose 
operations are described elsewhere in the 
Review. 


Limited prospecting operations are con- 
ducted both on the company’s own 
account and in conjunction with others 
in Southern Africa, and in addition 
certain mineral rights, covering both gold 
and base metal claims, are owned by the 


nominal value of £1 in the balance sheet, 
the company has disposed of all its 
mining property. 


A particular interest at the moment is 
the Dealesville area of the O.F.S. where 
the major finance houses are carrying out 
intensive prospecting and where West 
Vlakfontein has an indirect 3.75 per cent 
interest over some 200,000 morgen of the 
area now being drilled. No results are as 
yet available but the prospects are 
promising. West Vlakfontein also holds a 
small interest in the current drilling to the 
north-east of Hartebeestfontein and 
Buffelsfontein and in the J.C.I. western 
prospect in the Waterpan area. 


During fhe year 1958, the company 
acquired options over certain gypsum 
deposits in the Hopetown district of the 
Cape Province. Preliminary exploratory 
work carried out on these deposits 
warrants further investigation and testing 
is continuing. 


With regard to investments, West Vlak- 
fontein owns a large block of shares in 
Winkelhaak Mines which came into pro- 
duction at the end of 1958. Its interest in 
this company and in other quoted 
securities as at May 4, 1959, had a book 
value of £86,246 with a market value of 
£101,002. 


Moreover, the company at the end of 
1958 was in a good position to take 
advantage of any opportunity for profit- 
able investment which might arise; loans 
on call and at short notice standing at 
£163,500 and cash at £37,087. 


out of a total driven of 1,195 ft. proved 
payable which probably means that 
further work in this area will be drastic- 
ally curtailed or stopped altogether. 


Development operations within the 
mining area call for no special comment 
and the prospects of the mine finding 
sufficient tonnage of payable ore, or ore 
of a high enough gold content, to warrant 
expansion of development and milling 
must now be considered problematical. 


In January, 1960, The Sub Nigel Co. 
began developing 244 claims of Spaar- 
water’s mining lease area. Should Sub 
Nigel undertake stoping in this area, 
consideration payable to Spaarwater is 
calculated at the rate of 10s. per square 
fathom of ore mined on the Main Reef 
horizon and 1s. per ton of ore mined 
from the footwall quartzite orebody 
within the area. 


Stoping operations are subject to 
approval of the Minister of Mines which 
has not yet been granted. If permission is 
withheld, Spaarwater will be liable to 
refund to Sub Nigel something less than 
half the cost of its development oper- 
ations, or the sum of £15,000. 


WITWATERSRAND NIGEL LTD. 


Witwatersrand Nigel is a small gold 
producer in the Far Eastern Rand. It 
earns a modest living—about 2d. per 
share per annum—and in the last six 
years has paid five annual dividends of 
lid. per 2s. 6d. share on the £996,840 


WITWATERSRAND NIGEL LTD.—WORKING RESULTS 





Year to Tons Grade Cost 


Ore Reserves 


Working Capital _ Divi- 


company in the S.E. Rand, in the Lyden- 











eee : June 30 Milled per ton Profit Expend. dend Tons Grade 
CY ae Belfast districts and in the (000)  (dwt.) i oe £ £ % (000) (dwt.) 
a. 1959 215.0 4.83 54 8 62,927 16,958 5 753 4.8 
Next month (June, 1960) the report and 1958 210.4 4.89 53 11 77,859 9,002 5 739 4.7 
olex accounts in respect of operations for the 1957 214.7 4.46 48 2 85,528 117,392 785 5.1 
and year 1959 are due and there is every 1956 219.9 4.34 46 7 85,772 101,812 5 738 4.6 
reason to believe that the general improve- 1955 214.0 4.45 46 6 105,639 101,607 5 779 4.6 
rone a in be! ee 4 industrial and Kaffir 
ares during 1959 will be adequately 
The reflected in the value of the company’s It will be recalled that the company issued capital, the one omission being in 
halei yg and in the revenue received from _sold its original lease area to Vlakfontein —_—1957. 
7 5 ¢ sale of its investments. pa ag we = in ~ ged The mine is worked in two sections, the 
; an is transaction gives the company a oo 
aly et ares Oe ee ee ty of be. 56. pee en eee Wee «= eepeert sat es Pes ee Oe 
and ilies yeas of aa” taal In we fontein ever carry out mining on this of which has its own th Meath  é 
| te year. total, it is lease area. 10,000 tons per month. Ithough the 
Ss a div; ging to note that income from payshoot system is somewhat irregular the 
pe Chey gage — . ~— grade of ore has remained fairly constant. 
3,062. e net profit, after a " : > 
tharges, including tax, was £55,972 which SPAARWATER GOLD MINING CO., The continued viability of the Hout- 
end compares with £62,866. Nevertheless, the ss poort section at its present profit level is 





dividend was raised $d. to 2d. per share 
which required £30,625 and after trans- 
ferring £12,000 to investment reserve, the 
inappropriated balance stood at £15,420 
against £10,282 brought in. 


WEST VLAKFONTEIN GOLD 
MINING LTD. 

West Vlakfontein, after its unsuccessful 
Mining career is proceeding to establish 
itself as a small mining finance company. 
It has a long way to go before it can be 
aid to have achieved this objective and a 
organization of the share capital is a 
icessary pre-requisite. 


Apart from holding mineral rights over 
whi 90 morgen in the Nigel district, 
Mich have been written down to the 


The distinguishing characteristic of 
Spaarwater, the Far East Rand gold 
producer, is that its operations are 
directed wholly towards feeding its pilot 
plant, which has a monthly mill capacity 
of 12,500 tons, with development ore and 
using the proceeds to carry out prospect- 
ing work in its lease area. 


Taken by and large, the results to date 
have been disappointing and the company 
has turned to exploring an area to the 
west of its present boundary for which it 
has been granted a prospecting permit. 


Unfortunately values exposed have only 
been fair, although patches of reef have 
given useful and encouraging widths and 
values. During the year 1959 only 30 ft. 
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in some doubt as recent development 
results have been disappointing, and also 
a major dyke has been encountered in the 
southern extremity of the area. No 
anxiety is expressed about ore supplies 
from the Poortje section. 


Ore reserves of 753,300 tons having an 
average value of 4.8 dwt. gold per ton 
represent about 34 years’ supply to the 
mill at capacity crushing rates of about 
18,000 tons per month. 


The dividend of 5 per cent costs £49,842 
and is well within the earning power of 
the company which is not liable for tax. 
However, grade and costs must be 
watched closely as a variation in either 
affects noticeably the cost/profit relation- 
ship. 
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The foregoing statement is one which 
every chairman would like to make and 
every shareholder would like to hear. But 
the occasion falls to few. Commander H. F. 
P. Grenfell was able to say it from the chair 
to shareholders at the annual meeting of 
Messina (Transvaal) Development Com- 
pany in Johannesburg on March 16, 1960, 
because he was synthesizing the results 
achieved over the past decade by his 
dynamic management team. 


More than that, Commander Grenfell 
was able to elaborate on the latter part of 
the statement by pointing out that, as a 
result of the substantial allocations made to 
reserves over the years. together with the 
addition of share premiums which accrued 
to the company on the exercise of the 
options in July 1959, the balance sheet at 
September 30, 1959, showed that Capital, 
Reserves and Surplus totalled £8,149,883 
compared with an issued capital of 
£492,500. 


To rectify this somewhat lop-sided finan- 
cial picture, the company is raising its 
authorized capital from £500,000 to 
£2,500,000, capitalizing £1,970,000 of the 
share premium account and issuing a scrip 
bonus in the ratio of four new shares for 
every unit of stock held. These proposals 
have already been sanctioned by share- 
holders, and next month (June) the new 
stock units will be posted to all stock- 
holders. The revised issued capital giving 
effect to the scrip issue will be £2,462,500 
divided into stock units of 5s. each. 


During the twelve months ended Septem- 
ber 30, 1959, the year under review, opera- 
tions proved to be much more profitable 
than in the preceding year. Group net 
profit was £1,077,240 and this was swelled 
by the addition of £457,213 derived from 
the sale of investments bringing net earnings 
for the year to £1,534,453. Of this figure, the 
amount attributable to Messina was 
£1,406,706, which includes its share of the 
maiden dividend declared by M.T.D. 
Mangula whose operations are described 
below. 


Technically, Messina had a compara- 
tively uneventful year. The concentrator and 
smelter plant operated satisfactorily and 
the same comment applies to operations 
underground. Indeed, the rate of ore pro- 
duction during the year increased by 2,700 
tons a month compared with the previous 
year. Moreover, ore reserves showed a 
marked increase and now stand at over 
6,000,000 tons with a copper content of 
more than 100,000 |.tons. Twenty-five years 


* Excluding jig tailings. 





| 
.68 14,202+ 
+ Including Umkondo. 








ago, ore reserves totalled 1,218,000 tons 
containing 29,100 l.tons of copper. 


M.T.D. (MANGULA) LTD. 


In some ways the most important part of 
Commander Grenfell’s statement from the 
chair to shareholders of M.T.D. Mangula 
at the annual meeting in Salisbury, Southern 
Rhodesia, on March 9, 1960, was his 
reference to the many visits he had paid to 
Mangula over the past year about which 
he said, “Each time I go I am impressed by 
the happy atmosphere and general keenness 
throughout the organization.” 


This, as much as anything else could be, 
constitutes evidence that the same qualities 
of leadership and dynamic management 
that made Messina Transvaal Development 
Company the driving force it is, during the 
past ten years, is being infused into its 
offspring. 


The year ended September 30, 1959, 
under review, was Mangula’s second full 
year of productive operations. In the first 
year, in spite of a relatively low price level 
for copper, the inevitable teething troubles 
associated with the first year of operations, 
and having only one Aerofall mill (which 
itself bred doubts because of its more or 
less revolutionary method of treatment), 
the company made a profit of £3,740. 


Last year the company began to find its 
stride and the final outcome, financially, 
was that net profit advanced to £394,224. 
Out of this a maiden dividend was declared 
of 5 per cent, equivalent to 3d. per 5s. 
share on the £4,500,000 issued capital. The 
distribution absorbed £225,000 and after 
allocating £100,000 to general reserve and 
writing off £70,217, incurred in connection 
with the share issue, the carry forward 
totalled £2,747 compared with £3,740 
brought in. 


However, at September 30, 1959, Man- 
gula still owed the parent company approxi- 
mately £950,000. This cost Mangula nearly 
£70,000 in interest last year and having 
installed the second 22in. diameter Aerofall 
mill in April, 1959, and having stepped up 
the mill throughput to its target figure of 
90,000 tons a month in July, 1959, Mangula 
was in a position to raise funds to discharge 
its indebtedness. This was effected in 
February, 1960, when a rights issue was 
made to shareholders (involving the 
2,000,000 shares held in reserve which were 





offered) at 9s. 6d. per share in the ratio of 
one new share for every nine stock units 
held. (The issue was a success, the offer 
being subscribed to the extent of 99,3] 
per cent.) 


Technically speaking, operations were 
satisfactory during the year under review, 
The tonnage milled totalled 736,400 s.tons 
of ore, and 16,384 s.tons of concentrates 
containing 7,486 l.tons of copper were 
produced. The higher output reacted 
favourably on costs which fell from 27s. 84d. 
to 25s. 3d. per s.ton of ore treated. 


Ore reserves are satisfactory. After allow- 
ing for the year’s production tonnage, the 
reserves stood at 25,335,000 s.tons assaying 
1.36 per cent copper compared with 
26,578,000 tons assaying 1.34 per cent 
copper in the preceding year. The reduction 
of some 500,000 tons in the reserve tonnage 
figure has been made as a precautionary 
measure pending further clarification by 
development of certain ore zones where 
diamond drilling has shown the general 
structure to be particularly complicated. 


The original conception of the orebody 
as being a series of tabular orebodies is 
now giving way to the idea of an elongated 
layer of irregular thickness and shape, with 
the possibility of a second layer lying below 
the main layer and following its contours. 
In support of this theory that there exists a 
second and hitherto unknown layer, recent 
drilling results have made a number of 
entirely new intersections of ore, the best 
of which assayed 2.49 per cent copper over 
a width of 53 ft. 


Development elsewhere was also reward- 
ing. In the Norah area, in the vicinity o! 
the Brian Shaft, some 230,000 tons of 
better than average grade were proved 
during the year and it now appears that 
there is the possibility of at least 1,000,000 
tons of ore of an economic grade being 
found in this area. A shaft is being sunk— 
the Harry Shaft—to facilitate further 
investigation, and production on a small 
scale is planned concurrently with further 
exploration. 


In addition, work was undertaken to 
reclaim one of the old shafts at the Silver- 
side workings 134 miles away to the south- 
east of the Molly section with a view 10 
re-examining this prospect. 


UMKONDO 


The Umkondo mine is a modest sized 
copper operation in Southern Rhodesia 
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Year to 
Sept. 30 


Total Group Tax- Net 
Revenue ation Profit 
2 3 £ 
297,592 1.077.240 
238,932 687,141 
446,151 1,159,674§ 
1956 4,423,823 684,908 1,793,676 1,386,000 420,000 
1955 3.776.174 578.572 1,534,781 1,254,000 200,000 


§ Including £422,558 capital profit on sale of mining property transferred to capital reserve. 


Divi- To 
dends Reserves 


Carry 


and is operated directly by Messina. The 
Forward 


mine was brought into operation in May 
1955 and the copper concentrates af 
trucked to the Messina smelter for treat- 
ment. A particular feature of present 
operations is the removal of overburden 
to make available the ore remaining above 
the 100 ft. level of the mine. When quay 
ing methods can be used to break the of, 
lower mining costs can be expected. Meat 


£ 
714,539 
248.306 
844,072 


£ 
756,500 
429.000 
726,000 


2 
1959 4.553,196 
1958 3,508,259 
1957 3.663.944 


50,792 
58,125 
33,608 
29,807 
42,131 
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while, however, this unproductive work was 
responsible for raising operating costs last 
yar by 4s. to 65s. Id. per l.ton of ore 
produced. 


This opencast operation also resulted in 
acertain amount of unavoidable dilution 
of the ore, but the main cause of the drop 
in the grade of ore produced last year to 
299 per cent from 3.66 per cent was the 
geater proportion of quartzite to shale 
ore contained in the tonnage treated, the 
former now comprising 83 per cent of the 
total reserves. 


Nevertheless, these conditions are being 
successfully neutralized by increasing ore 
production and last year the tonnage 
milled reached a fresh peak of 72,817 tons 
for the record production of 5,680 tons of 
copper concentrates. 


Ore reserves show a small decline, the 
figures being 181,600 tons of 3.97 per cent 
copper compared with 206,070 tons of 
421 per cent copper in 1958. There are 
also “possible’’ reserves of 178,300 tons 
averaging 2.71 per cent. 


OUTSIDE PROSPECTS 


Of the outside prospects in which 
Messina is interested, the wholly owned 
subsidiary, M.T.D. Sanyati, is the most 
important. This is a copper-lead-zinc 
proposition situated approximately 70 
miles west of Sinoia, Southern Rhodesia. 
Messina is undertaking a programme of 
underground development and during the 
year under review, development from the 
bottom of the Bradfield shaft totalled 


2,000 ft.—all within the Copper Queen ore 
body. Sulphide values exposed to date are 
comparable with ore reserve expectations. 
During the current year ending September 
30, 1960, underground operations are to be 
stepped up in order to obtain accurate 
information as to the size and shape of 
the orebodies already intersected by 
previous drilling. 


This information is needed in order to 
determine the method of mining, and hence 
the most economic scale of production. 
Metallurgical tests have indicated that 
there should be no difficulty in treating the 
ore, although the precise method to be 
adopted has still to be decided. 


The Beardmore scheelite property located 
near Bikita, Southern Rhodesia, is still 
on a care and maintenance basis. But 
during the year a new company was formed 
known as, The Messina (Rhodesia) Devel- 
opment Company Ltd., a wholly owned 
subsidiary of Messina, which has been 
appointed consulting engineers to M.T.D. 
Mangula, and to The Messina Rhodesia 
Smelting and Refining Company. It has 
also taken over the prospecting work in 
the Federation. Activity in this direction 
last year concerned Lomagundi (nickel), 
Iron Mask (pyrite), Darwendale (chrome) 
and Lucky Leap Year and Tufa (lime- 
stone). 


ALASKA COPPER MINE AND 
SMELTER 


There is, too, the Alaska Copper Mine 
which is a copper deposit sited about four 
miles from the new smelter plant. This 


South Africa 


deposit is estimated to contain approxi- 
mately 5,000,000 tons of 1.8 per cent 
copper ore and a start has already been 
made towards bringing the mine into pro- 
duction at the rate of 500 tons per day by 
the end of 1960. Dewatering and shaft 
sinking operations have already com- 
menced. 


The Alaska Smelter, which will be oper- 
ated by The Messina Rhodesia Smelting 
and Refining Company Ltd., will receive 
and fire-refine concentrates from M.T.D. 
Mangula, the Alaska Mine, and any other 
suitable copper ore or concentrates that 
are offered from outside sources. Con- 
struction work is ahead of schedule and it 
is expected that both the mine and the 
smelter will be in operation by the end of 
the current financial year. 


At this point is may be relevant to note 
that at September 30, 1959, Messina’s 
interest in M.T.D. Mangula was approxi- 
mately 64 per cent of the £4,500,000 issued 
capital. At that date, Mangula was in- 
debted to Messina for the sum of £950,000 
and to expunge this debt made a rights 
issue in February 1960 at a price of 9s. 6d. 
per share which was subscribed in full. 
As a result, Messina was repaid in full 
and Mangula was cleared of all indebted- 
ness. Furthermore, the result from 
Messina’s point of view was that after 
subscribing for its full quota of the new 
issue, it gained a net amount of £360,000. 
This money is nearly sufficient to meet the 
capital expense of bringing the Alaska 
Mine into production and leaves only a 
relatively small balance to be provided 
from the company’s own financial re- 
sources. 





CURRENT: A.C. and D.C. 0 to 12 amps. 
VOLTAGE: A.C. and D.C. 0 to 1,200 volre 
RESISTANCE: Up to | megohm. 


Size: 8 x 74 x 44 in. 
Weight: 6} Ib. (including leads). 


Write now for illustrated literature to:- 


AYO LTD 


Enstrumentatty Speaking . . 


The MODEL 40 AVOMETER is a multi-range A.C./D.C. electrical testing 
instrument providing 40 ranges of readings of current, voltage and resistance. 
Range selection, which covers an extremely wide field, is accomplished by 
means of two electrically interlocked rotary switches, for A.C. and D.C. 
respectively. The instrument is self-contained, compact and portable, simple 
to operate and almost impossible to damage electrically. It is protected by an 
automatic cut-out against damage through severe overload. 


Accuracy is within the limits laid down in Sec- 
tion 6 of B.S.S. 89/1954 for 5-inch scale-length 
industrial portable instruments. The instrument 
meets the requirements of the Air Registration 
Board and the Merchant Shipping ( Radio) 


Rules 1952. 





The AVO 
INDUSTRIAL TEST SET 


In order to extend the already 
considerable versatility of the 
instrument, the Avo Industria! 
Test Set has been evolved. It 
comprises a Model 40 Univer- 
sal AvoMeter and specially 
designed accessories to extend 
the wide ranges of measurement 
already provided for in the 
instrument itself. It is capable 
of dealing with practically all 
electrical measurements likely 
to be encountered in normal 
industrial use up to 4,800 volts 
on A.C. or D.C. and up to 480 
amps D.C. or 240 amps A.C. 
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Central African Federation 


London & Rhodesian Mining and Land Co. Ltd. 


EVENUE flows into London and 
Rhodesian Mining and Land Co., 
Ltd.—Lonrho—from seven differ- 
ent sources. With only one excep- 
tion all sources contributed a larger 
amount in the latest accounts than in the 
immediately preceding set. Comparison 
between the two is slightly difficult 
because the ending of the financial year 
was, in 1959, changed to September 30. 





Year to June 30 1957 1958 1959¢ 
£ £ £ 
Total Revenue 177,732 128,000 
Taxation .... 75,562 36,928 
Net Profit.... 48,720 43,397 
Dividend .... 57,500 28,750 
To Reserve .. 13,000 25,000 
Carry Forward 53,469 65,394 


tFifteen months to September 30, 1959 





The 1958-59 figures show, however, 
that the biggest single source of revenue 
was dividends and interest. The invest- 
ment portfolio has been concentrated in 
The African Investment Trust, a virtually 
wholly-owned subsidiary. When the time 
comes for the management to decide to 
apply for O.T.C. status, this division of 
interests will be of considerable benefit. 


Investments produced a total of £88,013 
in 1958-59, out of a total revenue of 
£181,536. A profit of £19,032 was also 
made in this period from the realization 
of stocks and shares. Revenue from 
mining improved in accordance with 
expectations—£61,638 against £42,654. 


The ranching and tobacco side yielded 
£6,945 against £5,617. The ranches are 


CONVEYOR 
BELT BRUSH 


RIGHT: The Kam self- 
contained motor-driven unit 
embodying the Kez strip 
rotor (above). 

BELOw: The brush in action 
Records have shown less 
than 5% wear after 10,000 
brushing hours. 
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still being reorganized, capital expenditure 
during the 15 months totalling £53,510. 

Although profits from property sales 
dropped from £2,688 to £123, income 
from this source will always be subject 
to wide fluctuations. Property revenues, a 
much more reliable kind of income, 
improved from £1,990 to £3,545. Since the 
end of the financial year, the company’s 


new building in Union Avenue, Salisbyr 

pictured below—has been officially 
opened. Lonrho now has its own offices 
there and, apart from that accommod- 
ation and some occupied by Scottish 
Rhodesian Finance, the whole of the 
building has been let. 


The company’s old offices in Salisbury 
have been leased. One can therefore 
expect the property revenue to rise con- 
siderably during 1959-60, though some 
will be needed to service the mortgage 
which largely financed the new building. 
The company has taken an interest jn 
Rhodesian Television. 


Production of gold from the Cam and 
Motor Mine, and from the Pickstone 
mine, amounted in the year to June 30, 
1959, to 124,455 f.oz. The Rio Tinto 
group recently made a successful bid for 
the Cam and Motor Company, as a 
result of which the Cam and Pickstone 
mines ceased to be administered by 
Lonrho from April, 1960. 


Lonrho still administers three other 
Rhodesian mines: Muriel, Arcturus and 
Mazoe, the two first-named being owned 
by Coronation Syndicate. The Muriel 
mine yielded 23,043 f.oz. of gold, the 
working profit being £123,024, a small 
improvement over the preceding year. 
The Arcturus profit was £105,020. 


Lonrho owns 94 per cent of the issued 
capital of Mazoe Consolidated Mines. 
Once again the output of gold increased— 
11,698 f.0z. as compared with 10,796, but 
the working profit for the 12 months to 
June, 1959, ended up at £41,962. 
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Central African Federation 


Falcon Mines Ltd. 


AST year in this Review it was 

stated that prospects at Falcon 

Mines now depend almost entirely 

on results at the Dalny Mine and 
that, while production operations were 
till in progress at the small Sunace and 
Bay Horse Mines, the contribution to 
revenue from these two amounted to only 
{0 per cent of the total. The profits of 
these small properties have for some 
years been applied to the development 
and exploitation of the Dalny Mine which 
is in the eastern part of the 44 miles of 
strike owned by the company in the 
Hartley district of Southern Rhodesia. 
Development from the grass-roots were 
commenced shortly after the last war and 
a milling rate of 1,200 tons per month 
was reached in 1953. 


The Sunace and Bay Horse Mines are 
now in the final months of their existence 
and operations on the present reduced 
sale cannot now be expected to last 
much longer and the net profit therefrom, 
which in the year to September 30, 1959, 
totalled only £3,669, now represents only 
a fraction of the working profit of 
{152,229 derived from the Dalny Mine. 


As regards operations at Dalny for the 


year ended September 30, 1959, tonnage 
milled showed an increase on the previous 
year at 241,000 tons and the monthly rate 
reached and exceeded 20,000 tons. In spite 
of increased development charges, a small 
decrease in costs per ton was achieved at 
34s. 8d. which resulted in an advance in 
working profit from £130,569 to £152,229. 
Ore reserves increased in both tonnage, 
value and width. 


The Dalny ore is a sulphide, arsenical 
proposition which raised certain metallur- 
gical problems to achieve satisfactory 
recovery. To treat this ore the company 
pioneered the introduction into Southern 
Africa of the Dorr-Oliver fluo-solids 
roaster. Since insta'lation in May, 1954, 
continued research has been devoted 
toward improving recovery and notable 
progress has been made recently. This is 
evidenced by the fact that while residues 
averaged 0.72 dwt. over the whole of the 
last financial year, in the latter half the 
figure was only 0.59 dwt. and _ this 
improvement has continued. 


There has also in recent years been 
increasing attention given to the lateral 
extensions of the strike both at the Pixy 
claims to the East and at the Arlandzer 


claims to the west. A shaft has been sunk 
on the Pixy section to a depth so far of 
518 ft., while a drive from the Dalny 7 
cross-cut is being made to intersect the 
reef between this level and No. 5 level of 
the new shaft. In addition two prospect 
shafts have been sunk on the Arlandzer 
section. Values so far disclosed at the 
Pixy section have given 300 ft. of payable 
ore averaging 7.7 dwt. per ton over a 
width of 42 in. and there are favourable 
indications at the Arlandzer section. 


To finance this additional development 
and to replace, in part, working capital, 
a small issue of shares was made in 
March, 1960, producing £72,500. The 
share capital is still very moderate. 


Dalny is a young mine with every indi- 
cation of a greater potential and apart 
from the rising trend of profits and 
dividends, the company additionally 
receives a revenue from tributing its 
M’tuga copper claims, situated in 
Northern Rhodesia, which, in the last 
financial year produced £13,276. 


Dividends for the year totalled 174 per 
cent, and the half yearly payment since 
the close of the year has been raised 
from 74 per cent to 10 per cent. 


Dalny Mine—Milling and Development Falcon Mines Ltd.—Financia! Results 


ding year. 
020. 





Year to Tons 
Sept. 30 


Per ton milled Devt. Ore 


Year to Total Taxa- Net Divi- To Carry 
Milled Yield Grade Cost Footage Reserve* 


the issued Sept. 30 Revenue tion Profit dend Reserve Forward 
ed Mines £ £ 4 2 £ 

e : ‘ f os 1959 169,707 Nil 
ncreased— 224, : Q § 572. 1958 153,813 Nil 
10,796, but 5 Y 33 : 36. 1957 119,458 Nil 
months to 185.4 32,821 : : 522. 1956 129,151 Nil 


41,962. 


151,236 
136,653 
103,685 
115,927 


79,433 Nil 
79,433 
79,433 
79,433 








: 4.9 dwt. over 107 in.; 1958 4.4 dwt. o ver 96 in.; 1957: 4.3 dwt. over 96 in.; 1956: 4.7 over 100 in. 
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Central African Federation 


The British South Africa Co. 


N the course of seventy years of 

existence any organization is bound 

to undergo major changes in both the 

nature of its business and in its scope 
for earning profits, and The British South 
Africa Co. has certainly been no exception 
to the rule. The administrative duties with 
which it was charged under its charter 
have long since passed into other hands, 
but that has not altered the company’s 
concept of its responsibilities in aiding 
the development of the Federation. Lord 
Robins, Chartered’s President, has recently 
summed up these responsibilities by saying: 
“The Federation, and in particular North- 
ern Rhodesia, must always have first 
priority as a field of investment’’. 


Northern Rhodesia is indeed the chief 
source of the Chartered group’s income, 
for of total revenue of £12,290,000 received 
in the year to September 30, 1959, no less 
than 76 per cent consisted of royalties on 
mineral production, and all but a very 
small portion of this was derived from the 
great mines of the Copperbelt. Furthermore, 
of the remaining 24 per cent, an unknown 
but not inconsiderable portion must also 
come from the copper mines in the form of 
dividends on its investments in the industry. 


_ The royalty income is of such great 
importance that it may be as well to record 
here the basis on which it is calculated, 
as far as copper is concerned. The royalty 
price is first obtained by taking the average 
of the buying and selling prices for cash 
and forward copper as quoted on the 
London Metal Exchange and then deduct- 
ing 10 per cent. This deduction arises from 
the fact that since dealings were resumed in 
1953 the price quoted on the L.M.E. has 
been the higher-priced electrolytic copper 
instead of the rough copper quoted before 
the war. 


When this calculated price is over £80, 
Chartered collects a royalty of 5 per cent 
of the overall price plus 10 per cent of the 
excess over £80. Lower scales prevail when 
the price is below £80, but that is not a 
situation which seems likely to recur in the 
foreseeable future. Finally the company 
pays 20 per cent of the net mineral revenues 
to the Northern Rhodesian Government, 
this payment being regarded as an expense 
for tax purposes. A reasonably accurate 
estimate of net copper royalties for last 
year is £9,000,000 out of total income of 
£12,290,000. 


The agreement covering these royalties 
and other mineral revenue, reached in 
1950, provides that no other special tax 
will be imposed on income from this 
source, but the vital part of the agreement 
is that ownership of the mineral rights will 
pass to the Northern Rhodesian Govern- 
ment in 1986 without compensation. The 


Chartered group’s entire policy since 1950, 
therefore, has necessarily been to build 
up its income from other directions against 
the day when this revenue will cease. 


GROWTH OF THE INDUSTRY 


Chartered’s revenue from copper royalties 
is subject to a large degree of variation 
from year to year, but a stabilizing influence 
has been the consistent growth of the 
industry, the output of 475,000 l.tons 
in the year to September 30, 1959 for 
example, comparing with 340,000 tons 
four years earlier. The 1958/59 figure 
included only six months production from 
the Bancroft mine, and development at 
Mufulira is scheduled to increase pro- 
duction at that mine by 50,000 tons a year 
within a few years. Chartered can therefore 
look forward over the years to some 
further accretion to royalty income within 
the limits laid down by the average price 
ruling in any one year. 


Some idea of the extent to which the 
group has been providing against the 
eventual disappearance of the royalty 
revenue may be gauged from the fact that 
retained profits and depreciation provisions 
over the past five years have totalled no 
less than £15,800,000. Much of this money 
has been invested with an eye to the future 
rather than immediate income, but the 
consolidated balance sheet has nevertheless 
shown an encouraging growth of the 
investment revenue on which the group 
will ultimately depend for its ability to pay 
dividends, It is true that this item has been 
lower in the past two years than in 1956/57, 
as will be seen from the table below, but 
it must be remembered that there is still 
a large copper share content in the port- 
folio, and that the group’s accounts for 
that year included in the main dividends 
paid by the copper mining companies for 
1955/56, which was an_ exceptionally 
favourable year for the industry. Since 
1950 investment income has trebled, and 
it is over a longer period such as a decade 
that the success of the policy of ploughing 
back earnings must be judged. 


The investment of these very large sums 
each year has naturally made a big differ- 
ence to the consolidated balance sheet. 
Most of the money has gone into unquoted 
investments, and these now represent 
37 per cent of the total of £39,700,000 for 
all investments, but some of them are in 
the form of loans due to be repaid in future 
years, such as the substantial participation 
in the Kariba hydro-electric financing. 
The proportion of unquoted holdings will 
thus probably tend to fall in future years. 
The latest book total of £39,700,000 com- 
pares with £18,200,000 five years ago, but 
£8,500,000 of this was, in effect, a writing 





Year to 
Sept. 30 


Mining Royalties* 
Rent and Fees 
£ 


1959 9,395,827 
1958 6,120,829 
1957 8,758,252 
1956 12,262,909 
1955 10,154,158 
1954 7,397,216 





THE BRITISH SOUTH AFRICA CO. AND ITS SUBSIDIARY COMPANIES 
EXTRACT FROM CONSOLIDATED PROFIT AND LOSS ACCOUNT 


Income from 
Investments 


2,218,942 
2,434,327 
2,878,947 
2,674,524 
2,175,599 
1,567,947 


Taxation 
U.K. after Overseas 
D.T.R. 
£ £ 
902,014 3,952,874 
775,943 2,832,037 
2,138,411 
2,331,340 
1,940,869 
2,287,433 


3,949,234 
5,245,447 
4,331,263 
2,904,441 
*Mining royalties, rents and fees after providing for the payment to the Northern Rhodesian Govern- 


ment of 20% of the net revenue derived by the company from the exercise of its mineral rights in 
Northern Rhodesia. 
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up of the investments arising from special 
circumstances to which reference will be 
made later. The net advance in the book 
value of investments over the period has 
been £13,000,000 and an additional 
£2,800,000 has been invested in direct 
projects in property, agriculture and 
forestry. Almost the entire amount has 
been found out of profits, the only issue of 
capital having been a comparatively small 
issue Of 455,000 shares which were ex- 
changed for 700,000 shares of the Union 
Corporation in 1958/59. 


The special circumstances arising from 
the expiry of the mineral royalty income in 
1986 has meant that dividend policy has 
had to be rather more conservative than 
would normally be expected from a mining 
finance or investment group. The board 
does not appear to aim at distributing any 
set proportion of earnings, and indeed it 
is difficult to see how it could do 50, 
for earnings are apt to vary widely 
from year to year. Rather has the policy 
been to provide a_ progressive return 
for shareholders on their investment, with 
the proportion of profits distributed falling 
in lush years and rising when one of the 
periodic declines in the price of copper 
curtails the royalty revenue. Over the past 
half-decade holders of the shares have 
received an average of 46 per cent of net 
profits, with the figure for last year slightly 
over 50 per cent. This could be the pattern 
for some years to come, but in the long 
term the tendency will probably be for the 
pay-out ratio to increase. The present 
policy has in any event enabled the com- 
pany to raise the dividend from the equiva- 
lent of 3s. 9d. to 6s. per share over the 
past five years. 


TAX SITUATION 


As a company incorporated by Royal 
Charter in the U.K. Chartered is, of course, 
liable to U.K. taxation, though its liability 
has always been subject to relief under the 
Double Tax Conventions which permit 
tax suffered on overseas income to be 
largely set off against the liability here. 
This liability was further reduced under the 
provisions relating to Overseas Trade 
Corporations in the 1957 Finance Act, as 
a result of which U.K. tax now accounts 
for only about one-fifth of the total liability. 
The net gain from this change in British 
tax legislation has fallen as a result of 
subsequent cuts in the standard rate of 
income tax, but it still represents a worth- 
while saving. 


In order to comply with the regulations 
relating to Overseas Trade Corporations, 
it became necessary for a certain amount 
of reorganization to be carried out, In 
cluding the transfer of investments 0 
subsidiaries. The parent company Is now 
concerned solely with the ownership of the 
mineral rights in Northern Rhodesia and 
elsewhere and with the management of its 
forests, agricultural estates and real pro- 
perty in the Federation and Bechuanaland 
Protectorate. The greater part of the in 
vestments held in the company’s own name 
prior to 1958 were transferred to a new 
subsidiary, The British South Africa Co. 
Investments, at market value in the case 
of quoted securities and at directors 
valuation for those in which no market 
existed. Valued on this basis the invest 
ments were worth £8,500,000 more than 
the figure at which they had been carr 
in the parent company’s books (the speci@ 
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circumstances mentioned previously in the 
reference to the growth of the portfolio 
over the past five years), and after a tax 
liability of £676,000 had been met, the 
diference of £7,850,000 was placed to 
capital reserves under the heading of 
“surplus on investments”’. 


Of particular interest is The Rhodesia 
Railways Trust, which held investment to a 
value of £10,800,000 in March 1960. In 
gite of its name, the company is by no 
means closely identified with investment in 
the Federation; in fact a considerable 
portion of the group’s non-African inter- 
ests is centred in this wholly owned trust, 
for nearly one-half of its portfolio consists 
of Canadian and U.S.A. holdings. This 
proportion has been rising in recent years 
in line with the growth of the group as a 
whole, but it is still only a minor part of 
the entire portfolio. 


CECIL HOLDINGS 


Another major unit in the group is 
Cecil Holdings, which was formed primarily 
to hold all the shares of the subsidiaries 
other than The Rhodesia Railways Trust. 
Cecil Holdings is described as an invest- 
ment holding company, and dealings of a 
shorter-term nature are carried out by a 
subsidiary called Cecil Investments, which 
dates from 1955. During the past year 
another subsidiary of Cecil Holdings has 
been added to the group in Jameson Mining 
Holdings (Private), incorporated in South- 
em Rhodesia principally for the purpose 
of holding long-term investments. This 
company owns the 700,000 Union Corpora- 
tion shares which were obtained against 
the issue to a member of the Union Cor- 
poration group of 455,000 Chartered 
shares, and is also the medium through 
which the group is financing its participa- 
tion in Western Deep Levels. 


There are three other subsidiaries in the 
group, of which the British South Africa 
Co. Citrus Products and The British South 
Africa Company Management Services 
are registered in the U.K., and the third, 
Charter Properties (Private) in Rhodesia. 
The first-named is a trading company 
formed to purchase from the Mazoe 
Citrus Estates that part of its output which 
8 available for export, while the Manage- 
ment Services Company provides staff and 
other services, chiefly for companies within 
the group. Charter Properties (Private) and 
certain of its subsidiaries concern themselves 
with investment in property. 


Not ranking as a subsidiary though of 
considerable importance is New Rhodesia 
vestments, in which the group has a 
V per cent interest, with a value to it of 
over £6,700,000 at September 30, 1959. 

group’s investments also include a 
half'share of the capital of Rhodesian 
Milling Co. (Private), which is to build two 
tew mills in Salisbury and Bulawayo and a 
smaller one in Nyasaland in anticipation of 
a increased demand for flour from the 
lative population as the standard of living 
Ties anal 


The group is also concerned with the 
limber trade, and especially with a project 
‘0 make the Federation less dependent 
Outside sources of softwoods, both by 
direct afforestation ventures, and through 
ey nation in Border Forests (Rho- 


The group is a member of the con- 
‘ortium of finance companies which took 
c\er the denationalised Rhodesian Iron and 
re Co. (Private), and is providing part 

the finance for the expansion and 
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SAMAK Re 


Mins 


Charter House, the Group’s headquarters in the Federation, is today one of Salisbury’s 
more striking landmarks 


development of that important venture in 
industrialization. Other interests include 
an hotel company, cement manufacture 
and the production of ferro-chrome. 


Finally, prospecting activities remain to 
be mentioned. The group has a large 
interest in Chartered Exploration, which 
has been expanding its organization steadily 
since it was formed in 1955, and it is also 
concerned in the exploration work which 
is being carried on by all the big groups in 
the Federation. These activities have not 
disclosed any major finds in recent years, 
but much remains to be done before it can 
be said that the ground has been com- 
pletely covered. 


Mention has been made of the participa- 
tion in the financing of the Kariba dam 
scheme, now in operation. As part of its 
obligation to further the development of 
the Federation, the Chartered group under- 
took to advance £4,000,000 towards the 
cost of the scheme and up to September 30 
last had made available £3,000,000, the 
remaining £1,000,000 being included in 
outstanding commitments of £2,360,000 at 
the end of the last financial year. The 
Kariba loans become repayable gradually 
within a few years after power has started 
to flow, and this, together with further 
profit retentions, should ensure not only 
that the group will have ample funds to 
meet the known commitments, but will be 
able to expand its investment portfolio still 
further. 


CONSOLIDATED BALANCE SHEET 


As will have emerged from this review 
of the interests of the group, by far the 
largest single item in the consolidated 
balance sheet is investments. At the last 
balance sheet date, September 30, 1959, 
the book value of the quoted holdings was 
£24,810,000, but they had a market value 
at that date of £36,370,000. Unquoted 
investments figure at £14,870,000 and 
included, as well as the Kariba dam loan 
already mentioned, advances to a number 
of companies with which the group is 
associated. 


Mineral rights, land and concessions at 
£1,240,000 are being steadily written down 
by the proceeds of sales and also by the 
allocation of £50,000 annually from profits. 
This item should therefore be completely 
eliminated long before 1986. 
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Current assets at the balance sheet date, 
consisting for the most part of cash and 
short-term loans, totalled £11,810,000, 
against which there were current liabilities, 
pension provisions and loans of £9,450,000. 
On the basis of the balance sheet figures, 
adjusted for the market value of the quoted 
investments, the net asset value of the shares 
was 63s. 6d., but account must also be 
taken of the excess over book value of the 
unquoted investments, particularly the 
half-interest in New Rhodesia Investments. 
The president recently estimated that this 
undisclosed appreciation in the value of the 
unquoted stocks was not less than 
£5,000,000, a figure which would add 
another 5s. 6d. per share. 


This assessment of the position, of course, 
merely allows for the mineral rights at the 
nominal value at which they are carried in 
the accounts, but their true value must be 
vastly greater. The difference between the 
calculated asset value and the market 
valuation of the group at the time of 
writing is £22,500,000, a figure which 
perhaps represents little more than four 
years’ royalty income at its net worth. 


CANADIAN HOLDINGS EXPANDED 


One important step which has been 
taken since the last accounts were drawn up 
is a considerable extension of the group’s 
interests in Canada, and here again the 
board’s policy of mixing dividend-paying 
investments with those calculated to have 
future potential becomes apparent. In the 
former category are increases in the holding 
of Hudson’s Bay shares and a new invest- 
ment in McIntyre Porcupine Mines, while 
the field of exploration is represented by a 
participation in the initial capital of Locana 
Mineral Holdings, a mining investment 
company with the backing of. important 
mining and financial concerns. The port- 
folio has also been broadened by the 
inclusion of Imperial Chemical Industries 
and several of the leading steel companies 
in the U.K., the result being that no less 
than £4,000,000 had been added to the book 
value of the investments by March 9, 1960. 


Ideally any investment company should 
provide as far as possible against risks, 
whether political or economic, by spreading 
its interests over a wide field. By its origins 
and traditions, the Chartered group may 
be precluded from carrying this policy as 
far as may be desirable, but some progress 
has been made in this direction and more 
will no doubt follow in the course of time. 
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Rhodesian Selection Trust Group 


HAT is generally referred to as the 

Rhodesian Selection Trust group 

consists strictly of the Mufulira, 

Chibuluma, Chambishi and 
Balabu companies together with various 
exploration and service units, in all of which 
directly or indirectly Rhodesian Selection 
Trust holds the controlling interest, but 
under the same management is also Roan 
Antelope Copper Mines, which is popularly 
regarded as a member of the group, but in 
which Rhodesian Selection Trust itself has 
no financial interest. 


The producing members of the group— 
Mufulira, Chibuluma and Roan Antelope— 
constitute an important unit in the world 
copper situation, for between them they 
produce 63 per cent of the Free World output 
of the metal, a proportion which, in the 
light of conditions which have ruled from 
time to time in the past and may well arise 
again in the future, imposes problems and 
responsibilities in the matter of adjusting 
supply to demand. 


The major factor on which the future 
prosperity of the companies will depend, 
however, must be the emergence of a sound 
political situation in Northern Rhodesia. 
Very rightly the companies do not feel that 
it is appropriate for them to become in- 
volved in political matters, much as they 
may be affected by the way the political 
situation develops, and in published state- 
ments Sir Ronald Prain, chairman of the 
group, has rarely ventured beyond mere 
description of events in which the group 
is not directly concerned. 


In an unusually lengthy reference to 
political matters in his 1959 statement to 
shareholders of the group, however, Sir 
Ronald did specifically state that the group 


supported the concept of Federation, and 
in outlining the position in the three 
Territories he expressed a belief that the 
African population will eventually achieve 
a much greater measure of political and 
economic power. 


VALUABLE CONTRIBUTIONS TO 
AFRICAN ADVANCEMENT 


A policy of non-participation in purely 
political matters has not, however, pre- 
vented the group from making valuable 
contributions to African advancement in 
directions which could have helpful political 
repercussions. It is, for example, well 
known that in 1956 the operating companies 
of the group made large loans to Northern 
Rhodesia and Nyasaland, interest free for 
four years, for the purpose of promoting 
African development. Nyasaland’s share 
was £1,000,000, and when the original 
interest-free period expired in 1960 the 
group immediately agreed that interest 
due for the next two years, £90,000 in all, 
should be devoted to the development of 
an all-African coffee industry in the Terri- 
tory. 


More recently this acceptance of re- 
sponsibility has again been expressed by 
the two big copper groups in still more 
tangible form by making available the sum 
of £1,300,000 (half in the form of low 
interest loans and half in the form of 
donations) for the purpose of ensuring that 
a primary education at least shall be avail- 
able to all African children on thecopperbelt. 


Drilling at Chibuluma to excavate the 


In the same mould is the Kafue Flats 
pilot polder scheme, fully described jin 
last year’s review. The object of this 
experiment, financed and operated by the 
R.S.T. group, is to find out if it is feasible 
to turn part of the Kafue flood plain into 
useful agricultural land. This venture has 
now been transferred to a Trust by agree. 
ment with the Northern Rhodesian Govern. 
ment and the owners of the land. 


Belief in Federation in the full sense of 
the word implies, in the group’s eyes, 
belief also in the advancement of the African 
to more responsible posts, even board- 
room level not being excluded as a possi- 
bility for the more distant future. Effecting 
such a policy is, however, a much more 
complex matter than merely raising the 
African’s educational standard and teach- 
ing him manual skills. One of the earlier 
difficulties on the copperbelt was the very 
high rate of labour turn-over among the 
European mine-workers. That difficulty 
has to a very large extent been overcome 
by providing, at considerable cost, the 
amenities which form part of normal 
family life for Europeans, and it is import- 
ant that the greater feeling of security 
which has thereby been promoted among 
the European population should not be 
disturbed by a fear that the objective of 
African advancement was to supplant the 
European. Equally it is important that the 
African, who is, and knows he is, vital to 
the continued operation of the industry, 
should not be allowed to feel that he is 
required merely as “cheap” labour in 
subservient positions. 
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Since agreement was reached with the 
furopean mineworkers in 1955 on the 
principle of African advancement, con- 
jderable progress has been made and above 
ll advancement has not been the cause of 
any of the frictions which have developed 
fom time time in recent years. It may 
yell be, in fact, that the willingness of both 
sides to approach this problem realistic- 
ily has enabled Northern Rhodesia to 
make more progress towards racial part- 
nership than the other two members of 
the Federation. 


THE COPPER SITUATION 


Just over 70 per cent of the copper 
production of the three mines of the group 
is delivered to consumers in the U.K. 
under continuing contracts based on the 
London Metal Exchange quotation, but 
copper is, of course, an international 
market and inevitably the group must 
concern itself closely with the world 
situation in the metal. One aspect of 
ihis is its support of the Copper Develop- 
ment Association and other similar bodies 
engaged in broadening the demand for 
copper by developing new uses, but more 
important is the group’s ready acceptance 
of the principle that the future of the 
industry is best assured by maintaining as 
sable a price as possible for the metal. 


It is generally agreed that the production 
capacity of the world’s copper mining 
industry has been rising at a faster rate 
than the growth of demand in recent years, 
and it is indeed fortunate for the producers 
that rarely, if at all, has the industry been 
completely free of strikes or other inter- 
tuptions somewhere in the world. The 
rapidity of the increase in output was 
emphasized in 1959, when production is 
timated to have exceeded 3,500,000 1. 
tons (for the first time), even though the 
strikes in the U.S.A. cost the equivalent 
of over 300,000 tons of metal. Given free- 
dom from disturbance, it has been esti- 
mated that output in 1960 could reach 
4,100,000 1. tons. 


Though by no means all copper pro- 
duced has an electrical end-use, consump- 
tion does tend to move closely in line with 

nd for power, and in most parts of 
the world this has been very satisfactory 
over the past decade and should continue 
%0 for at least the next ten years. The only 
big exception to this generalization is the 
US.A., where there was actually a sharp 
decline in absorption between 1956 and 
= which was only partly regained last 


Over the past three years America’s 
share of world consumption has actually 
fallen from 38 per cent to less than 30 per 
cent, a decline which cannot be attributed 
tntirely to the fact that it is nearer satura- 
lin point in the use of power than other 
parts of the globe. For the rest substitution 
by other products, notably aluminium and 
plastics, is almost certainly to blame, and 
tis here that the chief danger lies to the 
future of the industry. The excessively high 
prices which ruled in the early part of 1956 

to a permanent loss of markets for 
copper which the R.S.T. group itself 
‘stimated at 8 per cent of consumption at 
that time; but for that loss the industry 
Would not have been called upon on occa- 
Slohs since then to limit production. 


The competitive position of copper 
cannot, of course, be static, but there are 
Rasons for believing that, provided the 
fo does not rise for any length of time 

ve £250 per ton, there is little risk of 

Metal losing further ground to its 
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PRODUCTION 
a ...(000  s.tons) 5,708 

(% cu) 1.87 

79,912 

£176.7 

£137.6 


Saleable Output ........ 
Revenue per ton.... 
Cost per ton 

FINANCE 

Total Revenue paatle bx tnala 14,181 


10,762 

Taxation R 870 

Net Profit 3 1,452 

Dividends — 843 

To General Reserve Poe 625 

Carry Forward <ooee 104 

Dividends (net) per share 5d. 
RESERVES 

95,191 

3.08 


§ Excluding Loan Interest : 1956-7 
Roan £50,879 
Mufulira £34,362 
Chibuluma £220,000 


£21,304 
£208,893 





RHODESIAN SELECTION TRUST 
(Year Ended June, 1959). 
- oo - 


+ and 1956-7 0-36 per cent cobalt ; 1957-8 0-38 per cent cobalt. 
t and 1956-7 0-24 per cent cobalt ; 1957-8 0-23 per cent cobalt. 


Mutfulira Chibuluma 
58-9 1957-8 19 1957-8 195 
4,329 m 485 
4.702 
27,177 
£176.9 
£107.8 


4,832 
2,930 


1,151 


1,150 
i9 


8,606 
3.05 a 4 5.23 








competitors. The growth in world popula- 
tion and the sustained increase in its 
standard of living imply a rising demand 
for copper and are the basis for the oft- 
expressed belief by Sir Ronald Prain that 
long-term prospects for the industry are 
good; that they are, in fact, such that 
“few other commodities can equal (them) 
in promise’. It is on that premise that 
Mufulira began in 1956 the expansion 
programme which is designed to raise 
production by 50 per cent. 


MUFULIRA COPPER MINES 


Production from the massive orebodies 
operated by Mufulira Copper Mines began 
in 1933, and to date the mine has produced 
over 1,800,000 |.tons of metal and sales 
have totalled £264,000,000. Current pro- 
ductive capacity can be reckoned at 102,000 
l.tons per annum, and this will be in- 
creased to about 150,000 I.tons when the 
extensions, scheduled for completion in 
1962, are operative. 


The cost of this programme to the 
company was estimated at £14,000,000 of 
which it was able to raise one-half by a 
debenture issue carrying interest of 6} per 
cent per annum and redeemable over the 
period 1962-82. Repayment of the deben- 
ture via a sinking fund is timed to begin 
in 1962, thus coinciding with the first 
benefits from the new plant, but the com- 
pany has the right to accelerate redemption 
of the stock from 1967-68. In the early 
years this more rapid repayment is expen- 
sive—a 15 per cent premium in the first 
year reducing by | per cent each year 
thereafter—but it does give plenty of room 
for manoeuvre in arranging its finances 
as circumstances dictate. 


The basis for the expansion scheme is 
the discovery and development of a large 
tonnage of ore in the western part of the 
mine, known as Mufulira West. Although 
4,100,000 s.tons of ore were extracted in 
the year to June 30, 1959, a net addition 
of no less than 11,850,000 s.tons was 
made to the reserves which now stand at 
177,000,000 tons, and in all ore resources 
have been increased by more than 53,000,000 
tons in the past three years as a result of 
drilling and underground development. 
This work continues, and there is little 
doubt that further large tonnages will be 
added to reserves in the years to come, 
thus confirming Mufulira as one of the 
great copper mines of the world. 


The two major factors affecting the 
results for 1958/59 were an advance in the 
average price received for copper of £40 
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to £228 per ton and the strike. In conse- 
quence of the hold-up of operations, the 
tonnage obtained from the mine was some 
230,000 lower at 4,120,000 s.tons, and as, 
in accordance with the mining programme, 
the average copper content of the ore 
was slightly lower at 2.65 per cent, pro- 
duction of finished metal at 86,620 l.tons 
was slightly below the target, and was 
5,641 l.tons below that for the previous 
year. 


On an electrolytic basis, costs per 1. 
ton of saleable copper rose by just over 
£13, but the very full analysis of costs 
which accompanies the annual statement 
showed that only £1 10s. of this was attri- 
butable to higher mining and administra- 
tive charges, the rest being entirely due to 
items over which the management has no 
control, principally the bonus paid to 
employees based on profits and royalty 
payments. In a year in which operations 
were seriously disrupted by a 53-day 
strike at a cost of, say, 5,000 l.tons of 
metal, the management certainly did 
extremely well virtually to hold costs at 
the previous level. It is of interest to note 
that no less that 37 per cent of total costs 
last year were made up of items such as 
employees’ bonus, royalty, freight and 
railage over which the management has 
no direct influence. 


Revenue-wise the advance in the copper 
price was much more important than the 
loss of output, gross income rising by 
£3,300,000 to £20,000,000, and the gross 
profit by £2,700,000 to £7,600,000. This 
much more satisfactory situation enabled 
the company to restore the provision for 
replacements to £1,200,000 from _ the 
£750,000 to which it had been reduced in 
1957/58. Actual expenditure from this 
account during the year was £776,000, and 
the unspent portion at the end of the year 
was thus increased to £1,811,000. This 
policy of varying the replacements pro- 
vision from year to year has the advantage 
that the effect on distributable profits of 
big changes in the price of copper can be 
limited to some extent, and the indications 
are that a sum in the region of the 1958/59 
allocation rather than that for the preceding 
year is required to keep the plant in good 
working order. 


The replacements provision is, of course, 
quite distinct from the funds which the 
company must accumulate for expenditure 
on additional plant and facilities and for 
meeting the various other commitments 
which it has undertaken in accordance 
with its policy of assisting in the develop- 
ment of the Federation. Funds for this 
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purpose must also come from earnings, 
and it is for this reason that there have 
been consistent and large appropriations 
to general reserves in past years. The 
allocation to this account in 1958/59 was 
set at £1,300,000, an increase of £50,000 
over the previous year, of which £269,000 
was written off investments and the cost of 
the debenture issue, leaving that account 
at £5,760,000. 


After allowing general reserve appro- 
priation and £2,410,000 for tax, the balance 
available was £2,660,000, and the whole of 
this was absorbed in paying a dividend of 
5s. 6d. per share, less Federation and terri- 
torial taxes at 7s. 6d. in the £. For the 
previous year the dividend was 3s. 3d. per 
share. 


Apart from the cost of the expansion 
not covered by the debenture issue, the 
most important commitment which Muful- 
ira has shouldered in recent years has been 
a £5,000,000 share of the £20,000,000 loan 
which the copperbelt companies have made 
to the Federation government primarily 
towards the cost of the Kariba hydro- 
electric scheme. Up to June 30, 1959, the 
company had advanced £3,300,000, of 
which £1,500,000 had been specifically 
allocated from profits, the balance coming 
from revolving cash balances. These loans 
should be of fairly short duration, for, with 
Kariba now in operation, the authority 
should be able to make substantial repay- 
ments over the coming years. With 
£8,000,000 of net current assets and calls 
of £3,100,000 still to be made on the 
debenture stock (they are due in four equal 
instalments over the years 1957/60) Mufulira 
is in a sound financial position. 


CHIBULUMA MINES 


Second in importance of the companies 
which come strictly within the R.S.T. 
group is Chibuluma Mines, which was 
developed and brought to production in 
1956 as much for the cobalt as for the 
copper content of the ore. It is unfortunate 
for Chibuluma that the cobalt situation has 
undergone a change for the worse in recent 
years. Over the past year there has been a 
steady fall in the price from 14s. 3d. to 


Aerial view of the Roan Antelope plant 
area. African township is in background 


10s. 9d. per Ib., and as costs were 
13s. 3d. per Ib., even after debiting 
to the copper account all items of expendi- 
ture which are common to the two metals, 
cobalt production must at the present time 
be a drag on the profits derived from 
copper. Chibuluma is hoping to reduce 
its cobalt costs, and the Cobalt Develop- 
ment Institute is trying to expand the uses 
for the metal, but only recently Sir Ronald 
Prain thought that the outlook for increased 
consumption of the metal was “not very 
bright”’. 


The Chibuluma orebody is very much 
smaller than those worked by the other 
copper mines, but an extension to the west 
of the mine has been discovered and is now 
under development. The latest estimate is 
that it contains 2,000,000 tons of ore, 
grading 4.74 per cent copper, a high figure 
for the Copperbelt, and 0.05 per cent cobalt. 
This tonnage is additional to calculated 
ore reserves of 7,984,000 tons, containing 
5.04 per cent copper and 0.22 per cent 
cobalt. 


Surplus plant capacity exists for con- 
centrating the ore (the smelting and further 
refining processes being carried out by 
other mines of the group) and this is now 
to be put to use. The programme will add 
about 4,000 l.tons per annum to output, 
an increase of nearly 20 per cent on the 
current figure, will take four years to 
complete, and will cost £600,000. Finan- 
cing will be out of profits, and will put no 
great strain on resources, for in normal 
times the entire cost would be met out of 
additional earnings in two to three years. 


Share capital of £1,000,000 is modest, 
the bulk of the original financing having 
been in the form of a £5,000,000 loan from 
an U.S. Government agency. This loan is 
repayable not later than August 12, 1963, 
by the allocation each year of 75 per cent 
of the previous year’s profits, before 
deducting interest and replacements pro- 
vision, or by the value of 2,000 1. tons of 
copper, whichever is the greater. By June 
30, 1959, the loan had been reduced to 
£2,900,000. After meeting the interest 
charge on the outstanding balance, profits 
for 1958/59 will suffice to reduce the loan 
to around £1,900,000 by June 30, 1960, 
and at this rate the entire debt will be 
liquidated a year ahead of the final date. 
The time when R.S.T. may expect some 


return on its 64.29 per cent of the capital of 
Chibuluma is thus coming into sight. 


The group also includes two companies 
Chambishi Mines and Baluba Mines, 
which have established the existence of 
large orebodies and in which R.S.T. has a 
similar percentage interest. Probably the 
more immediately promising is the former 
for the orebody has so far been shown to 
contain some 35,000,000 tons averaging 3.37 
per cent copper, a grade which is about 
average for the Copperbelt and should 
certainly be payable under present condi- 
tions. Current work on this deposit con- 
sists of drilling and metallurgical testing, 
the first object being to decide whether 
or not the occurrence can be worked 
initially by open-pit methods, followed 
later by underground mining. 


Much more massive is the Baluba ore- 
body, the latest estimate being that it 
contains 112,000,000 tons, but copper grade 
at 2.41 per cent is appreciably lower. In the 
ordinary way this below-average copper 
content would not delay development of 
the deposit, since the 0.16 per cent cobalt 
in the ore would make a considerable 
contribution towards production costs. 
Baluba has been described as possibly the 
largest undeveloped cobalt occurrence in 
the Free World, but present conditions in 
the cobalt trade do not encourage the 
bringing to production of a new mine. 
The best method of exploiting Baluba has 
been under investigation for a long time, 
one idea being that it might be best devel- 
oped in conjunction with the neighbouring 
Roan Antelope mine. 


PROSPECTING 


Chambishi and Baluba can be rated 
definite prospects for the years ahead; 
still farther in the future lie any benefits 
which may arise from the group’s pro- 
specting activities in various parts of 
Africa. In Northern Rhodesia this pro- 
specting is carried out by R.S.T. Mine 
Services on behalf of four companies, 
the group (including Roan Antelope) 
having a 65 per cent participation in Kadola 
Mines, Luapula Mines and Mwinilunga 
Mines, and a 51 per cent interest in Chis- 
angwa Mines. These four companies hold 
prospecting rights over a total of 47,600 
square miles which have recently been 
renewed for a period of ten years ending 
in 1971. 


In Southern Rhodesia another member 
of the group, Rhodesian Selection Trust 
Exploration has been concentrating on 
copper prospects with results which, in the 
official phrase, are “‘interesting and en- 
couraging”. More recently the group, 
again represented by R.S.T. Exploration, 
has reached a partnership agreement 
whereby it will prospect over almost the 
whole of the 44,000 square miles of terti- 
tory under the authority of the Bamang- 
wato Tribal Authority of Bechuanaland, 
the interesting point about this pact being 
that the tribe will become shareholders in 
any mining company which may be formed 
to exploit any discovery. Associated with 
R.S.T. Exploration in this venture are 
Minerals Separation and Mond Explora- 
tion, the latter a Canadian company. 


Until Chibuluma has paid off the 
American loan and has met the cost of its 
expansion scheme, Rhodesian Sele 
Trust will continue to have virtually only 
one source of revenue—dividends on he 
holding of 63.98 per cent of the cap! 
of Mufulira. These in the year to = 
30, 1959, totalled £1,745,000 and only 
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The underground shift comes up at Irwin 
Shaft, Roan Antelope 




















£1,554 was derived from elsewhere, while 
administrative expenses were £115,000, 
leaving a balance of £1,632,000. Much of 
the exploration work which is_ being 
conducted by the group is directly financed 
by Mufulira and Roan Antelope, which 
are the major shareholders, but R.S.T. 
has to meet its share, and this means that 
some part of the revenue obtained from 
Mufulira has to be reserved. The amount 
tends to fluctuate a little from year to year, 
depending on the state of the industry, 
and last year was £150,000, leaving suffi- 
cient to pay dividends totalling 1s. 1d. per 
share before Rhodesian taxes. 






















ROAN ANTELOPE 


Roan Antelope Copper Mines is the 
oldest producing member of the group, the 
plant having been in continuous commission 
since 1931, two years before Mufulira, 
but it is a somewhat smaller producer 
than that company and will, of course, be 
considerably so when Mufulira’s extensions 
become effective. The reason is that the 
average ore grade is lower, the copper 
content being only a trifle over 3 per cent, 
which gives it a normal output capacity 
of approximately 88,000 I.tons of metal 
pet annum from the milling of about 
5,500,000 s.tons of ore. 


Backing this mill tonnage is an ore re- 
serve of 95,600,000 tons, but the life should 
not be reckoned in terms of these two 
figures. Drilling outside the limits of the 
‘tablished orebodies is continuous and 

been successful to the point not only 
of providing the entire mill tonnage but 
dso of adding some 6,200,000 tons to the 
Rserves Over the past three years. 


Roan Antelope has one subsidiary— 
lola Copper Refineries—in which it 
holds two-thirds of the issued capital of 
4,500,000, the remaining third being owned 
ty British Insulated Callenders Cable 
Co., one of the group’s principal customers. 
dola produces electrolytic copper from 
blister copper supplied by Roan Antelope, 
ind the reasons for its formation were 
ly explained in this review last year. 
P y they are the increasing demand 
ot metal of very high purity, and the rising 
of refining costs overseas. 


jqoPerations at the refinery began in 
lly 1958, the first unit of the installation 
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producing almost 32,000 tons of finished 
copper in the ensuing twelve months, a 
period which, of course, included the strike. 
The second unit has now been completed, 
and Ndola is capable of refining 110,000 
tons per annum; it will thus have an excess 
of capacity over the likely requirements 
of Roan Antelope and there would be 
room to refine copper from Mufulira 
when the Western extension is completed. 
The refinery works on a cost-plus basis, 
and the indications are that its charges will 
be regulated to cover costs plus a 10 per 
cent return on the capital employed. A 
first dividend of 3% per cent was paid for 
1958/59, worth £68,750 to Roan Antelope 
before charging local taxes. 


Under the voluntary curtailment scheme, 
Roan Antelope’s output for the year 
1958/59 was set at 80,000 tons, roughly 
90 per cent of capacity, and this degree 
of restriction was in fact applied by the 
September-November 1958 strike of mine- 
workers. Over the rest of the year after 
the ending of the strike it was necessary 
to cancel the down-grading of the mill 
tonnage, the method adopted for keeping 
production down to the desired level, and 
actual output was 80,932 l|.tons. 


Average costs of production were some 
£16 per ton higher at nearly £154 per ton 
but almost one half of the rise was due to 
part of the output being produced in elec- 
trolytic form, a strictly comparable figure 
(for fire-refinable metal) being £9 per ton 
higher. This advance was accounted for 
entirely by higher royalty and bonus 
charges. 


Sales of copper covered the entire output 
for the year and were some 3,000 l.tons 
larger than in 1957/58, but the greatest 
benefit was derived from a rise in the aver- 
age selling price from £177 to £220 per ton. 
As a result the profit margin widened from 
£39 to £68 per ton, while mining profits 
increased from £2,220,000 to £5,560,000. 
In line with the policy outlined by Sir 
Ronald Prain the provision for replace- 
ments, which had been reduced to £650,000 
in 1957/58 as a result of the abnormally 
low copper price in that year and the 
consequent fall in profits, was restored to 
£1,100,000, and after allowing for this and 
for sundry other items, including taxation, 
the net profit applicable to the company 
was almost exactly doubled at £2,975,000. 
An equivalent advance in the dividend to 
10d. per share less Rhodesian taxes ab- 
sorbed £1,685,000, and, including the 
replacements and depreciation provisions, 
the amount retained in the business was 
just over £2,400,000. 
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This last figure may appear large in 
relation to the dividend cost, but in fact 
there was little change in the cash position 
of the company during the year, net current 
assets remaining at approximately 
£7,500,000. Almost the whole of the re- 
placements provision was spent on the 
mines, while £267,000 of additional share 
capital was provided for Ndola Copper 
Refineries and loans rose by nearly 
£500,000. The principal commitment under 
the latter head is the Kariba hydro-electric 
scheme. Roan guaranteed to provide 
£4,000,000 of the initial capital cost, and 
£1,350,000 of this commitment was still 
uncalled at the end of the financial year. 
With the completion of the refinery and the 
gradual repayment of the Kariba loans, 
however, it is reasonable to suppose that 
the calls on profits for purposes other than 
replacements should become less onerous 
over the coming years. 


PROSPECT FOR 1959/60 


The average price of copper in London 
in the group’s financial year 1958/59 was 
£228. That figure perhaps falls a little 
short of being entirely satisfactory, but it is 
at least one which will not disturb the 
growth of demand for the metal and on 
present evidence it will obviate substitution 
by other products on purely price con- 
siderations. So far 1959/60 has been a 
rather better year, with indications that 
the average price will be not far from £240 
per ton. 


Equally important is that this improved 
price is currently being maintained without 
the necessity for a cutback in production. 
Mufulira produced in the first half of the 
year slightly less than one-half of its 
102,000 I.tons target for the full period, 
while Roan Antelope, with a six-months’ 
output of 43,279 tons, was almost exactly 
abreast of its planned production of 87,500 
tons. If, as now seems probable, these 
targets are attained, then Mufulira’s out- 
put will be 16 per cent higher and Roan’s 
8 per cent up. 


With slightly improved profit margins, 
Mufulira was able to show earnings, after 
all charges except tax, of £3,864,000 for 
the first half of the year, compared with 
£6,374,000 for the whole of 1958/59, while 
the equivalent figures for Roan Antelope 
were £2,835,000 and £4,859,000. The 
group should therefore experience another 
satisfactory year in 1959/60. 


Plant area at Mufulira showing Boise and 
Selkirk headframes 
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Rhodesian Anglo American Ltd. 


IRTUALLY the whole of the in- 
terests of Rhodesian Anglo 
American are, as its name implies, 
concentrated within the Feder- 
ation. They divide broadly into three 
main categories, mining, industrial and 
financial, but of these the first is by far 
the most important, with copper the out- 
standing metal concerned. Dividends re- 
ceived on the two principal investments 
in the copper industry, in fact, accounted 
for over 85 per cent of revenue last year. 


PRINCIPAL INVESTMENTS 


Of these two copper investments the 
larger consists of 13,099,140 £1 stock 
units of the Rhokana Corporation, equal 
to 52.397 per cent of the capital. Next 
in importance is its holding in Nchanga 
Consolidated Copper Mines. This was 
rounded off to £1,500,000 by a small pur- 
chase during 1958/59 and is now £6,000,000 
of stock as a result of the scrip issue 
subsequently distributed by the company. 
Directly, Rhoanglo now holds 21.429 per 
cent of the £28,000,000 capital of 
Nchanga, but by virtue of Rhokana’s 
holding of £9,420,000 of Nchanga stock 
this interest is raised to 39.057 per cent. 


Another large indirect interest is Ban- 
croft. Rhoanglo directly owns £3,000,000 
of that company’s Redeemable Partici- 
pating Preference capital, but only 
400,000 of the 5s. Ordinary stock units. 
Rhokana, however, has 9,543,509 Ordin- 
ary, and Rhoanglo’s total participation 
thus becomes 24.54 per cent of the 
Ordinary. Additionally, it has the right 
to subscribe for 1,200,000 Ordinary at 
20s. at any time up to March 31, 1963. 


In the so far luckless Kansanshi Cop- 
per Mining Co., Rhoanglo has a direct 
interest of 394,209 shares, equal to 23.45 
per cent of the capital, and there is a fur- 
ther trifling interest via Rhokana, which 
owns 25,000 shares (1.49 per cent). Out- 
side the group proper is a holding of 
$72,213 £1 shares of Mufulira Copper 
Mines, representing 3 per cent of the 
capital, while an investment in 441,614 
10s. Ordinary stock units of Tanganyika 
Concessions can also be reckoned as a 
copper interest since that company’s chief 
interest is in Union Miniéré. 


Other minerals are represented in the 
portfolio by Rhodesia Broken Hill and 
Wankie Colliery, the participation in the 
former being 10.86 per cent of the capital 
(1,412,705 stock units) and in the latter 
by 17.9 per cent of the capital (1,891,398 
units); the latter incidentally was _in- 
increased by 106,000 units during 1958/59. 


Rhoanglo also has a widespread stake 
in prospecting for minerals in various 
parts of Africa. Probably the largest of 
these is a 20 per cent participation in 
Chartered Exploration, which is under 
the technical supervision of Anglo 
American Corporation of South Africa. 
The concessions cover some _ 120,000 
square miles in Northern Rhodesia, and 
work to date has been mostly of a re- 
connaissance character, followed up by 
field geological work, 


Operations of a similar type are being 
conducted in Southern Rhodesia and 
Nyasaland by Anglo American Rhodesian 
Mineral Exploration, in which Rhoanglo 
has a 30 per cent share interest, and in 
the western province of Northern Rho- 


desia by Kasempa Minerals, in which 
Rhoanglo holds 16,000 £1 shares, 10s. 
paid. Another prospecting interest, this 
time within the copperbelt, is via Kal- 
indini Exploration, which has exclusive 
prospecting rights over seven areas. The 
Rhoanglo interest in this case is indirect 
through Rhokana and Nchanga, each of 
which holds 45 per cent of the capital. 


The list of mining investments is com- 
pleted by 50 per cent of the capital 
(460,000 Ss. shares) of Lubimbi Coal 
Areas, which holds exclusive prospecting 
rights over 25 square miles in Southern 
Rhodesia where extensive deposits of 
lower-grade coal have been disclosed. 
This coal is particularly suitable for pro- 
ducing gas, and extensive studies were 
made of the possibilities of setting up 
an oil-from-coal industry within the Fed- 
eration, but the conclusion was reached 
that the profit prospect did not justify 
the large amount of capital which would 
be involved in setting up an entirely new 
mine in an area lacking nearby supplies 
of water and power. 


INDUSTRIAL INTERESTS 


In an economy which still largely de- 
pends on mineral production and farming, 
the group has not found numerous oppor- 
tunities for investing in industry, and 
Rhoanglo’s stake in this field remains 
small. Among its earlier ventures of this 
kind was in the cement industry, via 
Chilanga Cement, which had quite a 
successful career and was merged last 
year with Premier Portland Cement 
(Rhodesia). Rhoanglo exchanged its hold- 
ing of 830,768 Ss. shares of Chilanga for 
138,461 £1 shares of the Premier Co. 


More recent was the acquisition of 
100,000 £1 shares out of a total capital 
of £2,250,000 of Rhodesian Iron & Steel 
Co., a former state venture which was 
sold to private enterprise in 1957. 
RISCO is now in the later stages of a 
development programme which ‘will in- 
crease production of steel to 125,000 tons 
and of pig iron to 160,000 tons per annum 
by the early part of next year. Another 
metal interest is 263,226 £1 shares of 
Rhodesian Alloys (Private), to which the 
company has also advanced funds. The 
Alloys Co. has been gradually reducing 
these advances in recent years, the most 
recently disclosed figure having been 
£23,000. Finally, during 1958/59, Rho- 
anglo took a 23} per cent participation in 
Clay Products (Private), which manufac- 
tures glazed earthenware pipes and fit- 
tings under the technical direction of 
Vereeniging Brick & Tile. 


The oldest of the company’s financial in- 
terests is a 50 per cent stake, or 1,000,00 £1 
shares, 10s. paid, of Anglo American Rho- 
desian Development Corporation which 
dates from 1955. The Corporation has 
widely drawn powers enabling it to parti- 
cipate in the financing of public works 
and enterprises which are likely to be of 
benefit to the Federation, but its original 
purpose, and its sole activity to date, 
has been the purchase of approximately 
3,000 railway wagons for leasing on long- 
term arrangements to the Rhodesia Rail- 
ways system. By this operation a eon- 
siderable contribution was made towards 
overcoming the shortage which then 
existed of wagons to transport coal to the 
copperbelt. It has also greatly assisted 
the Federation in that the capital 


322 


otherwise available to the railways 
could be devoted to development in other 
directions. In addition to its sharehold- 
ing, Rhoanglo has advanced £1,700,000 
on short-term loan, and its total financial 
assistance to the Corporation exceeds 
£10,000,000. 


Complementary to the Development 
Corporation is Rhodesian Acceptances, 
which was formed by the Anglo American 
Corporation group in 1956, and in which 
Rhoanglo holds 200,000 £1 shares, to fill 
a gap in the financial structure of the 
Federation. Its purpose is to provide 
credit, mostly for the short term, for in- 
dustry and commerce and it has now ob- 
tained permission to accept deposits by 
the public. 


FINANCE 


Rhoanglo’s capital structure at the last 
balance sheet date consisted of an author- 
ized 14,000,000 shares of 10s., of which 
13,035,841 had been issued, and £3,990,173 
of 6 per cent registered loan stock. The 
unissued shares are reserved until 
March 31, 1963 for issue to holders of 
the loan stock, either against payment in 
cash of 80s. per share or by the surrender 
of a similar nominal amount of loan 
stock, any stock not surrendered being 
repayable at par June 30, 1978. 


Though the company has always fol- 
lowed a policy of distributing the major 
portion of the income which it receives 
from its investments, it has over the years 
retained considerable sums, in addition to 
those reserved by the operating com- 
panies, for the purpose of following up its 
various interests. This re-investment, 
averaging 15 per cent of income over the 
past five years, has resulted in a gradual 
growth of non-mining income which 
should continue, though essentially Rho- 
anglo must always remain a_ mining 
finance company dependent in the main 
on copper. 


The year to June 30, 1959 was a much 
more satisfactory one for the copperbelt, 
and net dividends from _ subsidiaries 
(Rhokana and Nchanga) rose from 
£2,380,000 to £3,550,000. Other incomes 
reached a new peak of £563,000, and after 
payment of a full year’s loan stock in- 
terest, the net profit of £3,850,000 was 
£1,010,000 higher. 


The June, 1959 balance sheet attributed 
a book value of £11,260,000 to the hold- 
ings in Rhokana and Nchanga, te 
market value at that date having been 
£51,700,000. A calculation shows that 
this market valuation still held good at 
the end of April, 1960, after having been 
appreciably higher in the meantime. 
Quoted investments in companies 0 : 
than Rhokana and Nchanga had a = 
value of £3,290,000, and a market wo 
in June, 1959 of £4,150,000, but the bulk 
of the other investments was in nh 
quoted companies and had a value for 000. 
purposes of the accounts of £6,770, 00. 
This item would include the 3,000, 
preference shares of Bancroft as well as 
large loans to other undertakings, somé 
of which are on short term. ‘ 
assets amounting to £4,620,000, and cur 
rent liabilities to £2,800,000, the differen 
of £1,820,000 comparing with £1,470 
a year earlier. 
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RHOKANA CORPORATION 


Sufficient has been said to indicate that 
Rhokana Corporation has quite an im- 
portant investment portfolio in addition 
fo its own mine, and indeed there have 
been occasions in the past when the in- 
vestments have provided as much net in- 
come as the mine. In addition to the 
stake in Nchanga, and Kalindini Explor- 
ation, already mentioned, Rhokana owns 
1,500,000 Redeemable Preference shares 
and 9,543,509 Ordinary stock units of 
Bancroft Mines, the latter representing 
43.38 per cent of the equity. The hold- 
ing of the Ordinary may be raised by 
another 600,000 units in due course, as 
Rhokana has the right to take up that 
number at 20s. per unit up to March 31, 
193. Another investment within the 
group is the ownership, jointly with 
Nchanga, of Rhodesia Copper Refineries; 
this company operates at a profit, but the 
main purpose is to provide a centralized 
dectrolytic refinery for the members of 
the Anglo American group. Another in- 
vestment of a co-operative nature is 25 
per cent of the capital of Rhodesia Congo 
Border Power Corporation, which was 
formed to bring power from the Belgian 
Congo to the copperbelt. 



































Rhokana has a large stake in the 
“other half” of the copperbelt in the 
form of 4,213,525 £1 shares of Mufulira 
Copper Mines, 26.56 per cent of the issued 
capital. This has been a highly profit- 
able investment for many years, and 
through it the company has also acquired 
and maintained, through periodic addi- 
tional investment, a participation in the 
prospecting activities of the Rhodesian 
Selection group. These participations 
take the form of 26.68 per cent of the 
apitals of Baluba Mines, Chambishi 
Mines, and Chibuluma Mines, and 30 per 
cent of the capital of Chisangwa Mines. 
Reference is made to these companies in 
the section devoted to the Rhodesian 
Selection Trust group. 






















The year to June 30, 1959 was be- 
devilled by the 53-day strike, and, unlike 
some of the other mines, Rhokana was 
unable to make good the loss of produc- 
ion during the stoppage. In the circum- 
slances, it was a noteworthy feat on the 
part of the management to have reduced 
costs, and this, coupled with an advance 
of £38 in the average price received for 
copper, enabled the Company to increase 
ls Operating profit from £2,410,000 to 
£4910,000. Because of the time lag be- 
Wween the earning of profits and the re- 
cipt of dividends, income from copper 
investments was slightly lower at 
£040,000, but the final profit of 
®,620,000 still made a very good com- 
parison with the £4,260,000 earned in the 
Meévious year, and the dividend on the 
“pital then ranking was raised from 25s. 
040s. per share. This left approximately 
600,000, but as a further £1,000,000 was 
advanced on loan and nearly £1,200,000 
‘as spent on plant and equipment, net 


current assets showed some contraction 
at £2,480,000. 


























NKANA MINE 


ae Nkana mine consists of three ore- 
jules, of which the largest is the Min- 
A with a tonnage at June, 1959 of 
“most 82,000,00) and a grade of 3.23 
iY cent copper. Nkana North of nearly 
1900 tons and Nkana South with 
i ,000 tons are of rather lower grade, 
figures being 3.08 per cent and 2.63 
7 cent respectively. The overall metal 
eat Is 3.11 per cent copper. Ore 
“serves declined by only 2,250,000 tons 
















during the year even though 4,150,000 
tons were hoisted. The ore contains 
cobalt, 1,000 tons upwards being recov- 
ered each year, but this does not make a 
significant contribution to earnings. For 
a time uranium oxide was produced form 
a section of the Mindola orebody, but 
this has now ceased with the exhaustion 
of the ore. 


Subsequent to the last balance sheet 
date, £22,500,000 of additional capital 
was issued in the form of a 9-for-1 scrip 
issue, that amount being capitalised for 
the purpose from “funds appropriated for 
capital expenditure.” The balance of 
£6,300,000 in the reserve was added to 
the depreciation provisions and was writ- 
ten off plant and equipment, the book 
value of these thus being reduced to 
£14,860,000. The capital and the divi- 
dend thus bear a much less unrealistic 
relationship to the amount spent on build- 
ing up the property. 


The year ending on June 30, 1960, 
should show a further improvement in 
earnings, not only from the company’s 
own operations but also from dividend 
income, an indication of the improvement 
having been given by the doubling of the 
interim dividend at Is. 6d. per share on 
the larger capital. Investment income, 
moreover stands to be increased at no 
very distant date by the payment of a first 
dividend by Bancroft Mines. 


NCHANGA CONSOLIDATED 
COPPER MINES 


Nchanga has the advantage of having 
the vast Nchanga and the smaller Chin- 
gola open pit operations now in full 
working order, and it has moreover much 
greater flexibility in adjusting the grade 
of ore milled than most of the mines of 
the Copperbelt. In consequence, it was 
able not only to raise slightly the ton- 
nage of ore treated in spite of the strike, 
but also to increase the grade of ore 
milled, with the result that output of 
almost 140,000 l.tons of copper in the 
year to March 31, 1959 was 18,000 |.tons 
larger than in the previous year. 


Because of the difference in account- 
ing dates, the average price obtained was 
only £8 per ton higher, compared with 
the £38 per ton increase which accrued 
to Rhokana for a financial year ending 
three months later. Furthermore, some 
10,000 tons of the year’s output went into 
stock because of the length of time taken 
for the metal to reach overseas markets, 
and for those reasons the operating profit 
for the year did not rise as much as that 
of the associated company, the figures 
being £7,270,000 for 1958/59 and 
£6,060,000 for 1957/58. Interest on loans 
made by the company, chiefly to Anglo 
American Rhodesian Development Cor- 
poration and to the Federal Government 
towards the cost of the Kariba hydro- 
electric scheme, was also lower, and after 
tax the net profit showed an increase of 
£330,000 at £4,700,000. The need to retain 
profits for capital expenditure was con- 
sidered less pressing in the light of future 
plans and it was consequently possible 
to raise the year’s dividend from 10s. to 
12s. 6d. net of Rhodesian taxes at an 
additional cost of £875,000. 


Nchanga has now reached the end of 
the long programme of expansion em- 
barked upon in 1947, and the official 
expectation is that capital expenditure 
from now on will be reduced, unless and 
until it is considered advisable to open 
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up further orebodies. With 167,000,000 
tons of ore already in reserve (against a 
milling rate of about 3,600,000 s.tons), 
and further additions likely to be made to 
this figure in the normal course of 
development, there is no need for 
developing fresh orebodies. 


Up to March, 1959, £32,600,000 had 
been invested in the mine, of which 
£18,070,000 had been appropriated from 
profits and £2,570,000 had been provided 
by premiums on share issues. These, to- 
gather with a small balancing amount 
from general reserve, were capitalized 
in September, 1959, the issued capital 
thus being raised to £28,000,000 by a 
three-for-one scrip issue. On this in- 
creased capital an interim dividend of 
ls. 6d. per unit has been paid for 1959/60, 
which is effectively double the 3s. per 
unit paid as an interim for 1958/59 on 
the capital then ranking. 


BANCROFT MINES 


The year 1959 was a milestone in the 
so-far short career of Bancroft Mines in 
that it was able to resume production 
officially on April 1 after having been 
closed for twelve months, and has now 
completed a full year as a producer, with 
the immediate target of an output of 
50,000 l.tons per annum reached well 
before the end of the calendar year. Dur- 
ing the year’s stoppage of production, 
attention was concentrated on_ the 
development of the Kirila Bomwe South 
orebody, which carries above-average 
values, and in consequence output is cur- 
rently running at a higher level than was 
planned from the present plant. The 
South orebody provides one-half of the 
ore reserve tonnage and has an average 
copper content of 4.5 per cent. The 
North orebody, representing just under 
one-fifth of the reserves, contains 4.18 
per cent copper, while the Konkola ore- 
body is of a moderate 2.48 per cent grade 
and accounts for just under one-third of 
the total tonnage of 104,900,000 s.tons. 
Head grade in the initial period of three 
months from April 1, 1959, was 4.5 per 
cent in contrast with an overall reserve 
grade of 3.82 per cent, and it is clear that 
in due course, probably when the scale of 
operations is doubled, the average grade 
of ore fed to the plant will be reduced and 
that actual copper output will be less than 
100,000 1.tons. 


Nevertheless, the three months’ oper- 
ations already mentioned were sufficient 
to demonstrate Bancroft’s potentialities. 
In that period the Rhokana smelter pro- 
duced 12,156 l.tons of blister copper from 
the 43,542 l.tons of concentrates railed 
from Bancroft, and an operating profit 
of £236,736 was earned, even though only 
4,107 tons were sold within the account- 
ting period. Under the arrangement 
whereby Nchanga and Rhokana produced 
for one year 90 per cent of the copper 
which Bancroft would have obtained if in 
operation, those two mines _ paid 
£1,500,000 to the company, and this met 
all but a small portion of the amounts 
spent in meeting interest on loans and in 
developing the mine. Bancroft was there- 
fore able to show a net profit of £106,248 
and to reduce the debit balance on profit 
and loss account by that much to 
£2,830,000. This debit balance is not 
regarded as a bar to the payment of 
dividends, and in November, 1959, the 
chairman was confident that Bancroft 
would be able to pay its first dividend 
before long. 


Annual Review, May, 1960 
\ FAMOUS FIRSTS NO. 1 
f 


THE PIGEON THAT ROCKED THE CITY | 


Rothschild was able to organise one of the biggest stock | 


market coups in the history of the City of London, because 


he was the first to use the pigeon post. A feathered | 


carrier brought him news of the result of the Battle of 
Waterloo many hours before it was officially known. 
* Being first” is a precept with which Black’s have much 
in common, their High Pressure Oil Controlled and 
Protected Winders being not only the first in the field but 
also the simplest, with the greatest margain of safety. 
It is still the best designed equipment available, with 
internal operating friction reduced to absolute minimum, 
because operating forces are applied with great mechanical 
advantage. Black’s still lead and their expert knowledge 
gained over years of experience is always at the service 
of the Mining Industry. 


FIRST with the SAFEST & simplest system 


of high pressure oil winder control 


Black’s Mining Equipment Ltd., 44, Masons Hill, Bromley, Kent 
Telephone : Ravensbourne 4653 
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WORLD SHAFT 
SINKING RECORD 


PRES. STEYN, 
Ventilation Shaft, 
Footage sunk during 


January, 1960 
1,020 feet 


SECO 


ARE PROUD TO BE ASSOCIATED 
WITH THIS ACHIEVEMENT 


PRES. STEYN USED 


SECO Rock Drill Machines for 
blast hole and cover 
hole drilling. 


Previous SECO Records: 


1953 Viakfontein, 

1954 Hartebeestfontein, 
1954 Merriespruit, 

1955 West Rand Cons., 

1957 Saaiplaas (No. | Shaft), 
1957 Harmony 

1957 Saaiplaas (No. 2 Shaft), 
1959 Vaal Reefs (No. 2 Shaft) 
1959 Vaal Reefs 

1959 Pres. Steyn 


ROCK DRILLING 
SEC MACHINES 
THE STEEL ENGINEERING COMPANY LID. 
Roodepoort, Transvaal. 
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Bancroft’s issued capital now consists 
of 22,000,000 5s. ordinary shares with 
another 3,000,000 shares under option at 
10s, until March 31, 1963, and 7,500,000 
{1 preference shares which are entitled 
to a dividend of 6} per cent plus 1 per 
cent for each 5S per cent paid on the 
ordinary up to a ceiling of 12} per cent. 
The preference shares are repayable at 
Bancroft’s option at 22s. after Decem- 
ber 31, 1970. In addition, the Company 
owes £5,000,000 which it may, at its own 
choice, either repay on December 31, 
1960, or convert into a 15-0 year Deben- 
ture or note. This financial flexibility 
and a probably lengthy period of freedom 
fom tax are the justification for the 
forecast of an early dividend payment. 


RHODESIA BROKEN HILL 
DEVELOPMENT 


Probably the most striking advance 
technically was made not by the copper 
companies but by Rhodesia Broken Hill, 
the Rhoanglo group’s lead-zinc producer. 
Perhaps it is slightly inaccurate to attri- 
bute the advance to the past year, but the 
decision to adopt the Imperial Smelting 
process of metals recovery was announced 
early in 1960 though tests had been going 
on for some time previously. 


Broken Hill ores are of high grade— 
17.7 per cent lead and 30 per cent zinc 
at the end-1959 recalculation of proved 
and indicated reserves—but the major 
difficulty has always been to obtain an 
adequate extraction of the metals, cur- 
rent recovery being only about 60 per 
cent of the meta! content of newly-mined 
ore. The Imperial Smelting process offers 
the opportunity to raise this to not less 
than 85 per cent, and after a prolonged 
study of. the economics, work has now be- 
gun on the installation of the plant, which 
itis planned to bring into operation early 
in 1962. With some increase in the 
quantity of mine ore, plus the treatment 
of hihg-grade oxidized ores estimated to 
contain 200,000 tons of lead and zinc 
which have hitherto been uneconomic, 
lead production should increase from 
about 14,400 I.tons to 28,000 l.tons and 
unc output, partly prime Western and 
partly electrolytic grades, from 30,000 
tons to 55,000 I.tons. Later these figures 
will decline a little because of the lower 
lead content of the ore in the deeper parts 
of the mine and the exhaustion of the 
stockpile of zinc concentrate. 


Finance for this project has been 
arranged in a manner which will have 
the least possible impact on profits avail- 
able for dividends during the construc- 
tion period. Total cost is estimated at 
£4,350,000, of which £800,000 has already 

N provided from, or is currently avail- 
able in existing resources. A further 
£1,500,000 was raised in June, 1960, in the 
form of 64 per cent unsecured notes 
(carrying the right to subscribe in June, 
1962, for two shares at 10s. each for each 
fl of notes. Both issues have been guar- 
anteed by the parent organization, the 
Anglo American Corporation of South 
Africa, and the contingency that some of 

money to be raised in 1962 will be 
needed before that time has been cov- 
ered by the granting of loan facilities up 
0 £1,500,000 to be repaid out of the pro- 
ceeds of the share issue. That will leave 
£550,000 to be obtained by other means; 
the current intention is that this will be 
a €n out of profits, and, as retained pro- 
ls in 1959 were of the order of £400,000, 
this should prove no problem, even 


though the new notes will cost £97,500 
per annum in interest. 


Because of the striking difference 
between the modest increase in the quan- 
tity of mine ore treated and the big rise 
in output of metals, unit costs are 
expected to be appreciably lower, and the 
official expectation is that, with lead and 
zinc around £77 and £92 per ton respect- 
ively, it should be possible to maintain 
the present dividend rate of 9d. per share 
after Rhodesian taxes until the new plant 
comes into operation and materially to 
increase it from that time. 


The adoption of the Imperial Smelting 
process has been based in part on a 
reassessment of the life of the property. 
In the light of experience, allowances 
made in the past for cavities in the ore- 
body are now considered to have been 
over-generous, and the. proved and 
indicated reserves have been recalculated 
at 5,731,400 s.tons assaying 14 per cent 
lead and 27.9 per cent zinc, an increase of 
772,000 tons during 1959. This would 
give a life of 30 years under the revised 
production plans, but the expenditure on 
= new plant has been based on a 25-year 
ife. 


Much improved results for 1959 
followed a recovery in the prices of the 
two metals. Sales increased from 
£2,680,000 to £3,530,000, mine profits 
from £769,000 to £1,266,000, and net 
earnings from £591,000 to £886,000. The 
cost of the 9d. net dividend was £487,500. 


WANKIE COLLIERY 


If the Kariba hydro-electric station is 
an asset to the copper mines it is 
undoubtedly reacting, in the short term 
anyway, to the disadvantage of Wankie 
Colliery. By the latter part of 1960 it is 
possible that the supply from Kariba will 
have risen to a point at which the demand 
for coal from the thermal stations, and 
consequently from the railways, will 
begin to fall, and the official view is that 
internal demand for Wankie coal may 
reach a low point in 1962-63. In the 
normal way the Kariba scheme should 
result in increased industrial activity 
within the Federation and thus in time 
an offsetting improvement in coal sales, 
but at the time of writing the political 
problem of Central Africa are militating 
against industrial confidence. Because of 
the big distance inland of the collieries, 
it seems unlikely that Wankie will be able 
to obtain any significant portion of the 
sellers’ market for coal overseas. The 
indications, therefore, are that sales will 
continue for some years to run well below 
the capacity of over 5,000,000 tons of 
saleable coal per annum. 


A change has been made in the pricing 
scheme under which the company oper- 
ates, coal prices now being fixed for a 
period of two years instead of being 
reviewed annually. The current price of 
20s. per ton is thought likely to result in 
a further accumulation of revenue defi- 
ciency by November, 1961, which will be 
recoverable in future years. The guaran- 
teed profit margin remains, and the mine 
is thus protected against the effects of 
higher costs due to restricted output, but 
the period over which the correction takes 
place has now been prolonged. At 
August, 1959, this deficiency amounted to 
£91,000. 


In the financial year to August 31, 1959, 
coal sales dropped by almost 300,000 tons 
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to 3,620,000 tons, about half of the fall 
being directly attributable to the strike at 
the Northern Rhodesian copper mines 
during the year. It is for that reason that 
sales in the first seven months of this 
year have shown an 18 per cent advance. 
Broadly, the decline in sales revenue last 
year was matched by economies in 
operation, and the fact that net profits 
fell by 17 per cent was mainly due to an 
increase in the tax charge now that the 
new mine allowances applicable to No. 3 
colliery have been fully claimed. 


After transferring £285,000 to reserve 
in terms of the pricing agreement, the 
dividend of 1s. 3d. per share was short- 
earned by some £28,000. This explains the 
rather cautious reference to dividend pros- 
pects by the chairman, when he expressed 
the hope that it would be possible to 
maintain the distribution with the help of 
rising investment income and by drawing 
on accumulated profits. 


The- steady advance in investment 
income over recent years is a direct result 
of the compulsory transfers to reserves. 
A strong financial position has been 
established, net current assets amounting 
to £3,000,000, excluding mine stores and 
after allowing for tax liabilities. Of this 
surplus £2,450,000 is on short and medium 
term loan with Anglo American 
Rhodesian Development Corp., while 
other investments include approximately 
£700,000 nominal of Federal Government 
bonds. A small (£7,125 nominal, equal to 
234 per cent of the issued capital) interest 
is held in Clay Products. 


KANSANSHI COPPER MINING CO. 


This company owns the old Rhodesia- 
Katanga mine which differs basically 
from the massive-deposit mines of the 
Copperbelt in that the sulphide ore 
occurs in veins with no observable rela- 
tionship to each other. This ore presents 
no treatment problems, but the same does 
not unfortunately apply to the oxide ore, 
and it is only by combining treatment of 
the two that the mine can be made to pay 
its way. Testing on a laboratory scale 
suggested that an economic extraction 
could be obtained from mixed sulphides 
and oxides, but it was decided to test on 
pilot plant scale. Initial work along these 
lines brought up the fresh difficulty that 
higher-grade oxide ore was amenable to 
treatment in that it gave an acceptable 
recovery into acid solution, but this 
recovery dropped when lower-grade oxide 
ore was added to the feed. Work on the 
pilot plant was therefore dropped, and 
alternative treatment processes are now 
being studied. 


Two separate inrushes of water flooded 
the mine in October, 1957, and since 
February, 1958, it has been on a care and 
maintenance basis. Prior to closing, 
sulphide ore had been concentrated for 
shipment to the Copperbelt for smelting 
and up to 375 tons of metal per month 
had been produced. This rate of output 
had proved too small to produce a profit 
at the price of about £190 per ton rulin 
for copper at the time, but a price 0 
around £250 per ton could conceivably 
make a difference to the economics of 
treating sulphide ore, thereby enablin 
further research into the metallurgica 
problems of the oxide ore to be financed 
out of profits. The dewatering of the mine 
and rehabilitation of the mine workings 
would probaDdly not prove to be obstacles 
to any such plan. 





Central and East Africa 


HE chairman, Captain The Rt. 

Hon. Charles Waterhouse, M.C., 

D.L., presided at the annual 

general meeting of Tanganyika 
Concessions Ltd., which was held in 
Salisbury, Southern Rhodesia, on Janu- 
ary 21, 1960. The meeting had before it 
the accounts of the company for the 
twelve months ended July 31, 1959. The 
consolidated profit and loss account 
showed a net profit, after taxation, of 
£3,293,993, as compared with £3,446,103 
for the 12 months ended July 31, 1958. 
It should be borne in mind that the 
accounts reflect the operations of Union 
Miniére du Haut-Katanga and_ the 
Benguela Railway Co. for the year ended 
December 31, 1958. 


Union Miniére du Haut-Katanga was 
again Tanganyika Concessions’ major 
source of income. During the 12 months 
ended July 31, 1959, £1.924,839 was 
received in the form of dividends and 
interest and £502,810 as mining royalties. 
At July 31, 1959, Tanganyika Concessions 
Ltd. held 179,760 parts sociales of Union 
Miniére du Haut-Katanga, these parts 
sociales having a value based on the 
market quotations at that date of 
£37,107.600. This value compares with 
£4,.338,513 at which amount they stand in 
ye books of Tanganyika Concessions 

td. 


Tanganyika Concessions’ other princi- 
pal investment is in the Benguela Railway 
Co.—90 per cent of the issued share 
capital and all the debentures of the 
railway company produced a large con- 
tribution to the profits of Tanganyika 
Concessions Ltd. during the year ended 
July 31, 1959. During this period a 
dividend of 124 per cent on the doubled 
capital was received, realizing £690,686 
after deduction of Portuguese taxation. 
In addition, £111,946 was credited to 
consolidated profit and loss account in 
respect of interest on 4 per cent income 
debentures, together with £200,000 interest 
on 5 per cent debentures. The Benguela 
Railway Co. also paid Tanganyika 
Concessions Ltd. a total of £202,480 in 
respect of the redemption of 4 per cent 
income debentures, of which £168,700 
was credited to capital reserve, being a 
capital profit in the hands of Tanganyika 
Concessions, resulting from the policy 
adopted in years when losses were being 
incurred of writing down the book value 
of the investment in 4 per cent income 
debentures. 


The annual general meeting of Tan- 
ganyika Concessions Ltd. approved the 
payment of a final dividend of 2s. 3d, per 
unit making a total of 3s. 9d. per 10s. 
ordinary stock unit for the year. This total 
of 3s. 9d. compares with a like amount 
paid in respect of the year ended July 31, 
1958, but during that period 6d. of the 
final dividend of 2s. 3d. per unit was paid 
out of revenue reserves which had borne 
U.K. income tax. 


The chairman, in addressing the annual 
general meeting, referred to the improve- 
ment in the copper market during the 





Tanganyika Concessions Ltd. 


Improved Copper Situation 


financial year which had been well main- 
tained in recent months. The highest price 
quoted on the London market since 
July 31, 1959, was £266 10s. per ton and 
the lowest £224 10s. per ton. World 
markets had, however, been affected by 
the strikes in the U.S. steel industry and 
in copper mines on that side of the world, 
and consequently 1959 prices could not 
be taken as a safe pointer to the 1960 
price level. 


The production of copper by Union 
Miniére du Haut-Katanga during 1959 
amounted to 280,000 tonnes and thus 
achieved an all time record. The chairman 
went on to say that it was reasonable to 
hope that, when the accounts of Union 
Miniére du Haut-Katanga for the year 
ending December 31, 1959, were prepared, 
the directors of that company might find 
it possible to increase the amount of the 
final distribution. In this connection, it is 
satisfactory to note that Tanganyika Con- 
cessions Ltd, has already received two 
interim dividends each of 600 francs per 
part sociale on account of the year ending 
December 31, 1959, whilst a final dividend 
of 1,000 francs per part sociale will be 
payable on May 27, 1960. The total 
distribution will thus amount to 2,200 
francs, as compared with 1,500 francs for 
the year ending December 31, 1958. The 
dividend and royalty income from this 
source will thus be increased from 
£2,427,649 to approximately £3,570,000. 


The difficult conditions which prevailed 
during 1958 on the Benguela Railway 
continued in the first half of 1959. There- 
after. a marked improvement took place. 
Traffic arising in Angola, both of mineral 
and agricultural products, showed a 
healthy revival. Mineral traffic from the 
Belgian Congo, principally manganese 
ore, copper and zinc, materially increased 
in volume. 


The chairman told the meeting that an 
opportunity arose for Tanganyika Con- 
cessions Ltd. to acquire a controlling 
interest in Boxes and Shooks Ltd., saw 
millers, box manufacturers and timber 
merchants, and their subsidiary company 
Novobord Ltd., manufacturers of particle 
board, The main works of the group are 
in and around Port Elizabeth in the 
Union of South Africa. 


An agreement has been signed with the 
owners of the group as a result of which 
a new company, Commonwealth Timber 
Industries Ltd. has been registered in 
Salisbury with an authorized capital of 
£2.250,000. Tanganyika Concessions Ltd. 
will take up 60 per cent of the initial 
issued capital of £1,750,000 and the 
vendors will hold the remaining 40 per 
cent. The obiect of the company is to 
acquire the whole of the issued capital of 
Boxes and Shooks Ltd. and to finance and 
organize the manufacture of the Novopan 
type of particle board and a new type of 
box wood in the British Commonwealth. 

> 


The tabulation opposite shows the 
results of Tanganyika Concessions Ltd. 
during the last four financial years. 
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UNION MINIERE DU HAUT. 
KATANGA 


During 1958 copper mining operations 
resulted in the extraction of 6,493,416 
tonnes of ore, of which total 6,451,887 
tonnes were treated in the various plants, 


As world production of copper was in 
excess of world consumption, steps were 
taken to achieve a better balance. Union 
Miniére du Haut-Katanga, in common 
with other producers, had planned a 
reduced production of 222,000 tonnes for 
the year 1958. On the improvement in 
the copper market, however, the Board 
decided to increase the company’s output, 
and the quantity actually produced in 
1958 was 235,586 tonnes, as compared 
with 240,280 tonnes in 1957. 


Owing to the depressed state of the 
cobalt market, output of that metal was 
fixed at 6,500 tonnes for the year. Actual 
production during 1958 amounted to 6,501 
tonnes as compared with 8,115 tonnes in 
1957. 


The production of zinc concentrates 
increased from 188,183 tonnes in 1957 to 
200,017 tonnes in 1958. The zinc market 
was particularly weak during 1958 but 
has since showed some improvement. 


The production of uranium ore 
amounted to 435,704 tonnes during 1958 
as compared with 373,205 tonnes in 1957. 
Deliveries continued to be made in 
accordance with existing agreements with 
the Belgian, U.S. and British Govern- 
ments. 


The use of germanium in the electronic 
field continued to increase but, due to its 
more efficient utilization, the demand for 
the metal had not progressed in the same 
proportion. Nevertheless, output during 
1958 amounted to 23,425 kg. as compared 
with 13,064 kg. in 1957. 


During 1958 hydro-electric power was 
supplied to consumers as follows:— 


Kilowatt-hours 
Union Miniere du Haut- 





Oe eee ee 861,480,828 
RRR 246,381,900 
Others (Belgian Congo) ... 125,227,452 
Northern Rhodesia ...... 704,944,423 

1,938,034,603 





BENGUELA RAILWAY CO. 


As was anticipated, the profit and loss 
account for the year ended December 31, 
1958, showed a further fall in the net 
Operating revenue. This amounted to 
escudos 151,344,921 as compared with 
escudos 194,846,285 during the year ended 
December 31, 1957. Traffic is to a large 
extent dependent upon mineral exports 
from the Katanga and from Northem 
Rhodesia. Freight rates are in many ie 
fixed according to metal prices am 
suffered heavy reductions as a result 0 
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—— 


Total 
Income 


Total Tax- 
Expenses 
- 


Year to 


July 31 ation 


1959 3,660,018 226,025 140,000 


1958 3,838,039 241,936 150,000 


1957 4,700,684 245,888 145,000 


1956 4,340,931 230,819 127,500 


*On Doubled Capital 





Profit after Dividend on 
Taxation Ordinary 
£ Stock 
3,293,993 3s. 9d. 
per Unit* 
3,446,103 3s. 9d. 
per Unit* 
4,309,796 9s. 6d. 
per Unit 
3,982,612 9s. Od. 
per Unit 


Carry 
Forward 


2,081,378 
1,808,514 
2,677,917 


2,290,533 








low metal prices in 1958. The cutback in 
mining expansion reduced imports via the 
Lobito route into the Katanga. As a result 
of these three factors gross receipts fell 
substantially. 


The management made _ successful 
efforts to compensate for this trend. 
Angolan local traffic increased, including 
shipments of iron ore, and there was a 
welcome increase in shipments to and 
from the Federation. 


The Benguela Railway Co. was thus 
able to pay a dividend at the rate of 
12} per cent in respect of the year ended 
December 31, 1958, as compared with 
15 per cent for the year 1957. 


The preliminary results announced for 
the year 1959 show a slight improvement 
over those for the preceding year, which 
is being well maintained into 1960. 


TANGANYIKA HOLDINGS LTD. 


Tanganyika Holdings Ltd., the share 
capital of which is owned in equal 
proportions by Tanganyika Concessions 
Ltd. and The Zambesia Exploring Co. 
Ltd., was formed in 1950 in order to take 
over the Northern Rhodesian and East 
African interests of those companies and 
to act as Registrars in London for 
Tanganyika Concessions Ltd., supplying 
office services for the other companies of 
the group. The principal investments of 
Tanganyika Holdings Ltd. consist of 
Interests in Kentan Gold Areas Ltd., 
Rhodesia-Katanga Co. Ltd. and Kan- 
sanshi Copper Mining Co. Ltd., and a 
programme of mineral exploration in 
Northern Rhodesia which is being carried 
out by the Rio Tinto group. 


KENTAN GOLD AREAS LTD. 


The amalgamation of Kentan Gold 
Areas Ltd. with The Zambesia Exploring 
Co. Ltd., which was effected by the offer 
of one Kentan share of £1 in exchange for 
tach £1 of stock of Zambesia, has been 
duly completed, with the result that The’ 

ambesia Exploring Co. (which itself 
Owns all the capital of The Zambesia 
Investment Co. Ltd.) became a wholly- 
owned subsidiary of Kentan. Consolidated 
accounts for the nine months ended on 
March 31, 1959, (including a full year’s 
results from the Zambesia company up to 
that date) were submitted to the annual 
general meeting on September 16, 1959, 
and showed a group profit for the period 
of £145,793, out of which a dividend of 
I7f per cent was paid. 


In his review the chairman, the late Mr. 
Christopher Holland-Martin, whose un- 
timely death on April 5, 1960, was a very 
sid blow, pointed out that the group’s 
Main asset consisted of its large holding 


in Tanganyika Concessions Ltd., and its 
fortunes are thus closely tied to those of 
the Union Miniére du Haut-Katanga and 
the Benguela Railway Co. 


In addition, Kentan owns 78.63 per cent 
of the share capital of Geita Gold Mining 
Co. Ltd., and through the group’s half- 
share of the capital of Tanganyika 
Holdings Ltd. has a substantial stake in 
Rhodesia-Katanga Co. Ltd. and_ the 
Kansanshi Copper Mining Co. Ltd. 


GEITA GOLD MINING CO. LTD. 


Geita Gold Mining Co. Ltd. is a 
private company incorporated in Tangan- 
yika Territory holding mining leases over 
an area of about 11} square miles in the 
Geita district of the Western Lake 
Province, together with certain claims and 
a special exclusive prospecting licence 
covering 123 square miles surrounding the 
mining leases and claims. Loans totalling 
£475,000, the interest on which has been 
waived, were advanced in equal propcr- 
tions by Kentan Gold Areas Ltd. and New 
Consolidated Gold Fields Ltd., who hold 
a 20 per cent interest in the company and 
acted as consulting engineers and tech- 
nical managers until their resignation on 
July 1, 1958. 


During the year to June 30, 1958, a 
working loss of £80.065 was sustained, 
and it had been decided in May, 1958, to 
use up consumable stores and in due 
course to cease operations, placing the 
mine on a care and maintenance basis. 
The solution of certain metallurgical 
difficulties, however, enabled the Board to 
authorize the continuation of operations 
at a reduced throughput of 18,000 tons 
per month. An operating profit of £22,348 
was achieved on this basis for the nine 
months ended March 31, 1959, and 
preliminary results for the year to March 
31, 1960, show an operating profit of 
£47,249. 


The ore reserves at March 31, 1959, 
amounted to 798,000 I.tons at an average 
grade of 4 dwt. per ton, and it is stated 
that, while deposits are large, it is unlikely 
that there can be much improvement in 
the grade. The financial prospects for the 
future cannot be regarded as particularly 
promising while the price of gold remains 
fixed at $35 per oz., but in the opinion 
of the directors it is wiser to continue 
the operation of the mine on its present 
basis rather than to maintain the present 
ore reserves in anticipation of an increase 
in the price of gold by closing down the 
property, with all the resultant cost and 
difficulty of re-opening. 


Geophysical tests were carried out over 
the company’s areas during 1959 by the 
Directorate of Overseas Geological 
Surveys, the results of which still await 
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Central and East Africa 


co-ordination. A programme of surface 
diamond drilling in order to find the 
vertical extent of the orebodies is also in 
progress. 


RHODESIA-KATANGA CO. LTD. 


Rhodesia-Katanga Co. Ltd. owns 35.24 
per cent of the equity of Kansanshi Copper 
Mining Co. Ltd. The other major share- 
holder is Anglo American Corp. of South 
Africa Ltd., which, with its associates, 
holds 41.37 per cent, while Tanganyika 
Holdings Ltd. holds 6.61 per cent. Anglo 
American Corp. act as _ consulting 
engineers. In addition Rhodesia-Katanga 
Co. Ltd. has advanced £196,652 by way of 
loan bearing interest at 54 per cent per 
annum, carrying the right of conversion 
at any time up to July 1, 1960, into 
ordinary shares at par and repayable, if 
not converted, by June 30, 1962. To 
finance this advance the company issued 
to its shareholders £250,000 unsecured 
6 per cent loan stock 1965, carrying an 
option of conversion into £1 ordinary 
shares at £2 per share up to July, 1965, 
at which date any unconverted stock will 
be repaid at par. The issue was under- 
written by Tanganyika Holdings Ltd. who 
received as consideration an option to 
subscribe for 50,000 £1 ordinary shares at 
£2 per share exercisable up to July 1, 
1965. 


Kansanshi mine was partially flooded 
in October, 1957, and all production 
ceased. In February, 1958, the mine was 
placed on a care and maintenance basis 
pending the results of a programme of 
research into an integrated process for 
joint treatment of the oxide and sulphide 
ores carried out by the Research and 
Development Division of Rhoanglo 
Mine Services Ltd. The technical results 
of the laboratory research were satis- 
factory, and a pilot plant was designed in 
order to test the economic possibilities of 
the process. Preliminary tests, however, 
revealed difficulties arising from the 
nature of the lower grade oxide ore which 
forms the bulk of the oxide reserve, and 
development of the process was deferred 
pending consideration of possible altern- 
ative methods of treatment. An announce- 
ment of the results of this investigation is 
likely to be made in the near future. 


In order to finance this programme and 
to provide additional working capital, the 
shareholders agreed in January, 1958, to 
advance pro-rata to their shareholdings 
£100,000 by means of interest free loans. 
Rhodesia-Katanga Co. Ltd.’s share was 
£35,240, which has been advanced in full. 


Rhodesia-Katanga Co. Ltd. also owns 
perpetual coal-mining rights in 20 areas of 
300 acres each and perpetual mineral 
rights over an area of about 2,500 square 
miles, both subject to a 15 per cent 
interest of the British South Africa Co. 
An exploration programme under the 
direction of Rio Tinto (Northern 
Rhodesia) Ltd. as consulting engineers is 
in progress. A detailed survey has been 
made of the north-western part of the 
No. 2 area, where mineral anomalies have 
been detected, but although the survey 
disclosed the presence of copper, lead and 
molybdenum, no deposits of economic 
value were found. Exploration has not yet 
been carried out in the No. 1 Area, the 
greater part of which is overlain by sedi- 
ments of Karoo age. The possibilities for 
the discovery of economic mineralization 
in the remainder of this area, which is 
covered by basement rocks, will be 
investigated at a later date. 
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Selection Trust Ltd. 


with the production of copper, 

though in fact the group is 
concerned, directly and indirectly, with 
around a score of different minerals, of 
which five—copper, molybdenum, lead, 
zinc and diamonds—provide the bulk of 
its income. In brief, Selection Trust is a 
widely-diversified organization mostly 
concerned with investment in metals in 
the African and North American con- 
tinents, but with an active programme of 
exploration for new mineral resources of 
its Own as well as those conducted by 
associated companies. 


HE name of Selection Trust has 
long been prominently identified 


AMERICAN METAL CLIMAX 


The interest in the Northern Rhodesian 
copper industry is almost entirely indirect 
through the group’s holding of 12.4 per 
cent of the 14,180,375 outstanding com- 
mon shares of American Metal Climax 
Inc., usually known as Amax. Amax 
controls Rhodesian Selection Trust by 
virtue of a holding of 50.60 per cent of 
that company’s issued capital, and thereby 
has a 32.3 per cent interest in the 
Mufulira mine, and a slightly larger per- 
centage of the capitals of the Chibuluma, 
Chambishi and Baluba companies. Refer- 
ence to these companies will be found in 
the section of the Annual Review devoted 
to that group. Amax also owns a direct 
32.65 per cent stake in Roan Antelope 
and, in all, derived in 1959 8 per cent of 
its net income before U.S. taxes from 
these investments in the Northern Rho- 
desian copper industry. 


A much more important metal to 
Amax, and consequently to Selection 
Trust, is molybdenum, 90 per cent of the 
output of which is used in alloy steels. 
The use of molybdenum has been rising 
at a faster rate than the growth of the 
steel industry, and demand in 1959 was 
particularly buoyant, despite the steel 
strike in the U.S.A., largely because 
during the U.S. copper strikes, Amax was 
called upon to fill the demand usually 
Satisfied by the molybdenum that is a by- 
product of copper mining and because of 
increasing usage outside the U.S.A. The 
Climax division of Amax holds a domin- 
ating position in the molybdenum field, 
being responsible for almost three-quarters 
of U.S. production and fully one half of 
the world output. Its position is similar 
to that of International Nickel in that it 
is able to follow a stable pricing policy, 
even to the extent of compensating for 
cost increases by raising the price during 
periods of slack demand, as occurred in 
1958. 


The merger of American Metal with 
Climax Molybdenum in 1957 consequently 
introduced an important stabilizing influ- 
ence into Selection Trust’s profit and loss 
account, as well as reducing its depend- 
ence on revenue from Africa. 


The other activities of Amax include 
the production of lead, zinc and copper 
through subsidiaries and associated com- 
panies and a large business as a custom 
smelter of ores for mines in which it is 
not directly invested. It also owns a 
potash mine in New Mexico, and is 
concerned in a minor way in oil explor- 
ation, though this latter activity had not 
up to the end of 1959 reached break-even. 


In general, earnings of Amax tend to 
keep in step with the level of industrial 
activity in the U.S.A., and 1959 saw a 
big improvement after the 1958 recession. 
Excluding capital profits on the sale of 
holdings in British Aluminium and other 
companies, net earnings per share rose 
from $1.27 in 1958 to $1.94, thus regaining 
the 1957 level. The dividend was main- 
tained at $1.20 per share, and represented 
56 per cent of earnings, a normal pay-out 
proportion. Selection Trust thus brings 
into its 1959/60 accounts the same 
amount from this source as in _ the 
previous year. 


CAST 


Next in importance to Selection Trust 
must be reckoned the diamond trade via 
its 36.4 per cent share of the capital of 
Consolidated African Selection Trust, 
which is reviewed separately elsewhere. 
The calendar year 1959 was a record one 
for the diamond industry with total sales 
of £91,100,000, but Cast ends its year 
on June 30, and for the financial period 
to the middle of 1959 it actually reduced 
its dividend slightly if the special interim 
of Is. per share paid at the end of 1958 
is attributed to that year. The present 
prospect is that 1960 may be slightly less 
favourable for the trade, but in Cast 
Selection Trust has an investment which 
will continue to yield a high, if fluctuating, 
return over a long period. 


More liable to variation in the income 
which it provides is a holding of 14.25 
per cent of the £1,000,000 capital of the 
Tsumeb Corp. This company operates a 
mine in South-West Africa which yields 
principally copper, lead and zinc, but is 


also a producer of germanium and 
cadmium. Improved metal prices in 1959 
have been of benefit to Tsumeb, and the 
dividend was raised from 17s. 6d. per 
share for 1957/58 to 23s. 6d. for 1958/59. 
Selection Trust has an additional indirect 
interest in this high-grade mine through 
the ownership of 284 per cent of the 
capital by Amax. 


In Southern Rhodesia, the group’s 
principal investment is a 40 per cent stake 
in Bikita Minerals with again a further 
indirect interest through Amax, which 
owns 21.25 per cent of the capital. 
Although production under the five-year 
contract with American Lithium 
Chemicals, Inc. has been completed and 
no further long term requirement by that 
company is at present envisaged, there 





Total Tax- 
Revenue* ation 
£000s 000s 
1959 3,390.0 
1958 3,224.6 
1957 4,643.6 


Year to 
Mar. 31 


1,591.3 
1,627.0 
2,344.8 





Consolidated Results 


Net Ord. To 
Profit 
£000s £000s £000s 
1,712.8 
1,506.2 
2,221.9 


*Including profits on sale of investments: 1959, £1,815; 1958, £1,963; 1957, £2,290. 


Carry 
Forward 
£000s 
785.7 
747.3 
664.3 


Dividends Reserve 
1,095.9 
1,044.8 

995.1 


552.5 
Sa2.5 
1,152.5 
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has been an improvement in demand from 
other consumers and it has accordingly 
been decided not to proceed with plans 
for placing the mine on a care and main- 
tenance basis. The mine also contains the 
largest known deposit of beryl in the 
world and efforts are being made to 
develop new uses for the metal. 


South African investments provide the 
group’s participation in the gold mining 
industry, consisting for the most part of 
holdings in Western Holdings and Vaal 
Reefs, both of which have made steady 
progress and have yet to reach their peak. 
A venture into oil, via Selco Holdings, in 
which Selection Trust has a 66.4 per cent 
interest, has not so far proved profitable. 
Selco’s main investment is 16.1 per cent 
of the equity of Western Decalta 
Petroleum, operating chiefly in Alberta, 
Production has been increasing, but re- 
venue has so far failed to match out- 
goings, including exploration expenditure. 


Selection Trust’s search for new mineral 
deposits has been concentrated in recent 
years in Canada and Africa. In Canada 
the operative subsidiary is Selco Explor- 
ation (66.4 per cent owned) which has now 
been in existence for seven years and has 
examined around one hundred properties 
in that time. Though no discovery of 
major importance has been announced, 
work is still in progress on a number of 
these prospects. Teams are also operating 
in South Africa and South-West Africa, a 
separate organization covering the latter 
territory having been formed in 1958/59. 
The cost is met from an_ exploration 
reserve to which regular transfers are 
made from profits, and the extent of the 
work may be gauged from the fact that 
this reserve was reduced by £22,000 in 
1958/59, even though £250,000 was trans- 
ferred from profit and loss account. 


STABLE DIVIDENDS 


An active exploration policy demands a 
conservative approach to distribution of 
profits, for an organization which is 80 
engaged must always be prepared to 
finance a promising prospect through the 
initial stages of its development. Selection 
Trust has, therefore, consistently retained 
part of its dividend income, but the board 
has always been prepared to vary the 
proportion paid to shareholders in the 
interests of stability. In spite of varying 
income, it has thus been possible to main- 
tain the dividend rate for the three years 
to 1958/59 at 7s. per share. A point which 
is worth making here is that the group 
does not indulge in market operations to 
any considerable extent, and that divi- 
dends do not therefore depend on 
unreliable profits on investment sales. 


The 1959/60 report was due to be 
issued shortly after these notes were 
written, and the indications are that no 
great change will have taken place in 
income, At March 31, 1959, the market 
value of quoted investments | Was 
£26,100,000. A precise calculation for a 
more recent date is not possible, but ‘ 
April 30, 1960, the known holdings © 
Amax and Cast, together with noe 
smaller investments, were —_ 
£20,000,000, and the interest in — 
had a value of £4,000,000 at the notiona 
price of £7 per share mentioned by 
company last year. 
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Ghana and Sierra Leone 


Consolidated African Selection Trust Ltd. 


N era of political change is hardly 
one which encourages the spend- 
ing of large sums on new plant, 
but that has not deterred Con- 

solidated African Selection Trust from 
investing heavily in its diamond properties 
in both Ghana and Sierra Leone in recent 
years. Over the past five years no less 
than £2,500,000 has been spent on new 
plant and equipment, about one half of 
which has come from normal depreciation 
allowances, the rest from profits. 


The outstanding example at the moment 
of this forward-looking policy is the 
Anincheche plant, the first half of which 
came into operation in mid-1958, with the 
second portion due to follow in mid-1960. 
Capacity of the plant at the moment is 
about 150,000 cu. yd. per annum. When 
the plant is completed the total capacity 
will be about 300,000 cu. yds., but it can- 
not be expected that diamond output will 
increase 1n proportion, since the main 
objective is to treat gravels of a lower 
grade than has hitherto been economic. 


. PROPOSED NEW PLANT 


CAST has been at work in Ghana for 
some 35 years, and some of the early 
plants, mostly of small size, can no longer 
be regarded as the most efficient means 
of treating the gravel. For that reason 
the management has under consideration 
a plan for the building of a central treat- 
ment plant, at a cost of £1,000,000, which 
would not only be more economic, but 
would also add considerably to its 
capacity. A decision to proceed would be 
not only a vote of confidence in Ghana 





Total 
Mining 
a 


Year to 
June 30 


Revenue, 
Divs., etc. 
£ 

(000) (000) 

2,447.9 659.4 
2,079.5 784.8 
1,441.5 923.7 


1959 
1958 
1957 





CONSOLIDATED RESULTS 


Taxa- Net 
ation Profit 
£ £ 


(000) (000) 
1,584.0 1,307.1 
1,517.2 1,159.6 
1,320.0 876.9 


Divi- To 
dends Reserve 
£ £ 
(000) (000) 
Nil 


1,556.4 
872.0 300.0 
100.0 


872.0 








itself, but also in the prospect for natural 
industrial diamonds, for the great bulk 
of the Ghana output is of this quality. 


Production figures were given in the 
1958/59 report for the first time, and 
showed that operations in Ghana provided 
two-thirds of the group’s output measured 
in terms of carats and those in Sierra 
Leone the balance. Sierra Leone has long 
been a problem. Illicit mining within the 
concessions has at times reached very 
serious proportions, and has involved 
CAST’S subsidiary (Sierra Leone Selection 
Trust) in heavy expenditure on security 
forces. Mr. A. Chester Beatty was able 
to report in November last a considerable 
improvement in the security situation as 
a result of the setting up of strong posts 
at the more important mining locations. 


Until the end of 1960 at least, when the 
present contracts expire, the group will 
continue to sell its production through the 
Central Selling Organization. If the 
Ghana government adheres to proposals 
made in 1958, Cast may have to market 
the diamonds it mines in Ghana through 
the Accra diamond market; whether 
that will be to the company’s advantage 


is a matter which only the future can 
answer. 


During the year to June 30, 1959, 
operations in Ghana had the benefit of 
the first section of the new Anincheche 
plant, and yardage treated rose by 17 per 
cent to 725,000, while diamond output 
increased by 74 per cent, the discrepancy, 
of course, reflecting the slightly lower 
grade of ground treated. In Sierra Leone, 
where the trend is for the workable 
deposits to become deeper seated yardage 
rose by 14 per cent for a virtually 
unchanged output. 


The financial results were very satis- 
factory, mining profits being 18 per cent 
higher in contrast to a 5 per cent overall 
advance in production, the chief reason 
being higher revenue from the sale of 
diamonds produced in Sierra Leone. 
Dividends paid within the year totalled 
4s. 3d. per share and cost £1,556,364, but 
Is. of this (costing £348,807) was a 
“special interim” properly applicable to 
1957/58. During the current financial 
year to date demand for diamonds has 
remained buoyant, and CAST should 
enjoy another good year. 








IBS Powet brake 


Simplicity of operation and control. 


Equally effective during emergency on 


mechanical or electrical trip. 


Complies fully with all N.C.B. require- 
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y retained 
the board 


ments. For special applications where an 
increase or a reduction in brake power is 
required additional cylinders are arranged 
in tandem with the main brake cylinders. 


Conversion of existing brake posts to 
A.B.S. brake system with the minimum of 
disruption of output. 


Complete mechanical parts for electric 
winding engines and friction hoists supplied. 


Fabricated Steel Drum and Brake Gear 
supplied to Mill Colliery, Blyth for electric 
winder. (National Coal Board Northern 
Area.) 
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Ghana 


Ashanti Goldfields Corporation Ltd. 


man of every public company at 

least once a year. Yet judging by 
the hundreds of dreary statements which 
pour forth at annual meetings it would 
appear that this prerogative is regarded 
as something of a burden. 


SPEECH to make, a tale to tell, 
A is the prerogative of every chair- 


The mining industry, with some notable 
exceptions, suffers as much as any. 
Admittedly, mining is no joke. Rock 
won't talk, crushers don’t exercise per- 
ception nor explosives discrimination. But 
a mine is more than a hole in the ground. 
It is a business enterprise compounded of 
men, money and materials employed with 
care, ingenuity and skill. More than that, 
because of the nature of the matertal pro- 
duced, the conditions under which it is 
won and the relatively isolated locales 
in which mining is undertaken, there is a 
responsibility on management to provide 
relief in the iob, through good working 
conditions and a high degree of mechan- 
ization, and relief from the job by making 
available social amenities on as broad a 
scale as possible so that all those 
employed on the mine can enjoy making 
a life as well as a living. 


Shareholders, too, in mining companies 
are in a peculiar position. Rarely, if ever. 
can they identify the actual material 
produced by their mine. The great 
majority of them have never been to the 
country in which their mine is situated. 
And finally, a great many of them don’t 
understand—and don’t particularly want 
to understand—the techniques involved in 
producing a dwt. of gold, a kati of tin 
or a ton of copper. 


It is then more than ever necessary for 
the chairman in his annual statement to 
meet these problems by bringing his mine 
to life through providing the social and 
political context in which his company 
functions, by translating into hard cash 
the good works achieved by his staff, and 
by telling his shareholders the present 
position and future prospects—technically 
and financially—for his company, 


Major-General Sir Edward L. Spears, 
the chairman of Ashanti Goldfields Corp.., 
fulfills these conditions. His statements 
from the chair are long, but packed with 
information on every aspect of the mine 
and shot through with that personal touch 
which comes from a combination of 
knowing the subject at first hand and 
having the close co-operation of his 
colleagues. 


In his most recent statement from the 
chair on March 30, 1960, Sir Edward 
dealt with operations and activities of 
Ashanti Goldfields Corp. during the year 
ended September 30, 1959. 


Speaking about Ghana, following his 
seven week visit to that country in 


January and February of this year, he 
stated that the attitude of the Ghana 
authorities towards the corporation was 
co-operative and helpful, This is no more 
than expected, for Ashanti has made great 
efforts to help the Ghanaian employed on 
the mine to pass examinations and 
acquire those skills required in the higher 
posts. The proof of this was adequately 
demonstrated when the Prime Minister, 
the Rt. Hon. Dr. Nkrumah, visited 
Ashanti. At that time the heads of 
departments in the corporation were able 
to present to him twenty African members 
of the staff who had filled posts formerly 
held by Europeans. On that same 
occasion the Prime Minister was able to 
see the corporation’s power house—the 
largest in West Africa—and the winder of 
the Eaton-Turner Shaft, the most import- 
ant piece of machinery of its kind in West 
Africa. 


The Prime Minister’s compliment was 
subsequently repaid when Sir Edward 
went to Accra and, in the name of the 
corporation, gave a party which was 
attended by the Governor General, the 
Prime Minister, and many other ministers 
and eminent people. 


SOCIAL AMENITIES 


Concerning the corporation’s attitude in 
providing relief from the job it is relevant 
t> point out that aside from providing 
pleasant air-conditioned bungalows, social 
amenities available include a golf course, 
tennis courts, cricket field, bi-weekly 
cinema shows and, a recent addition, an 
air-conditioned restaurant. There is, too, 
an African Club with a hard tennis court, 
swimming pool and other amenities which 
have made it the finest club of its kind 
in Ghana. It is hardly surprising, there- 
fore, that the corporation’s labour force 
is efficient and contented and _ that 
relations with the Ghana Mineworkers’ 
Union are good. 


Technically and financially the Ashanti 
mine completed another exceptionally 
good vear. During the twelve months 
enced September 30, 1959, the year under 
review, production reached an all-time 
record and 406,365 tons were crushed to 
vield 321.366 oz. of gold. This was no less 
than 41.167 tons and 38.836 oz. more than 
the previous record attained in the preced- 
ing year. Nor has this expansionary trend 
heen halted during the current year. 
During the first five months ended 
Februarv 29, 1960, 183.500 tons were 
milled vielding 150,400 oz. which com- 
pares with 168,000 tons and 127.500 oz. 
in the corresponding period of the year 
under review. 


To this achievement, Sir Edward was 
able to add two more. First, in a world 
of rising prices, Ashanti reduced its cost 
of producing an ounce of gold by Ss. 11d. 


OPERATING RESULTS 


to 112s. 7d. This represents a saving of 
£95,000 to which can be added a further 
£45,000 as, through good management 
allied to a high degree of mechanization, 
the cost of African labour fell by 2s, 3¢. 
to 34s. per ton milled. 


Secondly, the capacity of the treatment 
plant was increased to 35,000 tons a 
month and gold recovery at the Pompora 
treatment plant was raised from 88.8 per 
cent to over 93 per cent. 


On the other hand, the fact that the 
Eaton-Turner Shaft was out of commis- 
sion for five-and-a-half months meant 
that development work on the Main Reef 
was almost entirely suspended and it was 
not possible to reach the target figure of 
50,000 ft. However, total footage 
developed, including stope preparation, 
amounted to 42,827 ft. and some excellent 
disclosures were made. 


Of particular interest was the work on 
the Main Reef North orebody where 
13,001 ft. of development added 84,574 
tons at an average grade of 25.7 dwt./ton 
to the reserves. Particularly good results 
were obtained on levels 34, 35, 39, 40 and 
41 and diamond drilling has proved the 
extension of this orebody down to 43 
level. Already Ashanti is the deepest mine 
in West Africa with working faces at 
4,200 ft. and that it is now contemplated 
going down a further 1,300 ft. is evidence 
indeed of confidence in the potentialities 
of the mine. 


The Eaton-Turner Shaft shut-down 
curtailed severely development work on 
the Cote d’Or Reef and only 3,787 ft. were 
accomplished. But even so, this advance 
added 7,361 tons to reserves of an average 
grade of 18.0 dwt. per ton. A further 
91,515 tons averaging 17.82 dwt. per ton 
were added to the ore reserves from 
development work on the Obuasi Reef 
where the year’s work proved that the ore 
shoot opposite level 20 winze extends 
from 19 level to 23 level. 


Of importance, too, has been the 
development work carried out on the so- 
called “outside mines.” Justices and 
Ayeinm. These mines, by Ashanti 
standards at any rate, contain only a 
medium grade of ore—around 12 dwt. per 
ton. Work at the Justices mine added 
33,257 tons averaging 12.1 dwt. per ton 
from the 3,214 ft. advanced. The Ayeinm 
mine is, perhaps, the best of the outside 
mines and an increasing amount of 
development work has been done on this 
property in recent years, During the year 
under review, 308,235 tons averaging 
11.9 dwt. per ton were added to reserves. 
The most encouraging disclosure was that 
the orebody on level 10, to which refer- 
ence was made in this Review last year, 
has now been proven for a length of 
800 ft. averaging 10.8 dwt. per ton over 





Year to s.tons Yield Cast* 
Sept. 30. milled , (oz.) per ton 
(000) ; 





Bullion* 
Proceeds 
£ 


Other | Mining Other Taxation§ | Pension 
Income Costs Costst Fund 
£ £ £ 





1959 " ; 321,366 
365.2 : 282,530 
338.7 24 | 275,217 
215.5 | 19.21 | 183,707 





Free Divi- To Ore war 
Balance dend Reserve Tons 
t % £ (000) 





1,808,968 | 291,347 920,275 
1,674,552 | 277,610 $92,117¢ 
1,542,097 | 261,272 879,756 
1,291,852 | 272,434 516,608 


72,872 
87,125 
$2,974 
31,218 


23,545 
18,708 
16,119 
18,449 


187,972 1,993.1 
323,231 1,586.3 
360,332 1.450.0 

60,230h 1,869.7 


960,308 50d 
996,281 624 
773,531 37ha 
218,643 35 





*Excluding development charges. 


(d) On capital as increased by 1-for-2 scrip issue. 


tLess realization charges. : 
(a) Year’s total adjusted for 1-for-2 scrip issu: in which only final dividend ranked. 


{Depreciation and General Expenses. 
(6) Taken from reserve. 
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§Including Ghana Government Royalty and Gold Duty. 
(c) After writing back reserves amounting to £ 
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a width of 30.3 ft. Further work was 
carried out between levels 11 and 16 
which resulted in 157,475 tons averaging 
15.28 dwt. per ton being added to the ore 
reserves. Exploration below 16 level must 
now await the deepening of the Ayeinm 
Shaft which is scheduled for 1960/61. 











Meanwhile, an increasing amount of 
medium grade ore from the Ayeinm mine 
is finding its way into Ashanti’s ore 
reserves, In 1958 ore from Ayeinm repre- 
sented 12 per cent of the total reserve 
tonnage. In 1959 this figure had jumped 
27 per cent which is the main reason for 
the drop in the average grade of ore 
reserves at Ashanti to 17.2 dwt. per ton 
fom 19.0 dwt. per ton in 1958. On the 
other hand, tonnage rose to 1,993,105 
tons from 1,586,300 tons. The decline in 
the grade was also due in some measure 
to the small decreases in the grade of 
individual reefs. 


















Turning to the accounts the salient 
points of which are set out in the table 
below, it is necessary to point out that 















L. Spears, and the same board of 

directors, Bibiani is a horse of 
quite different colour from that of its 
stablemate. Ashanti. 


Whereas Ashanti is over 60 years old— 
and still going strong—Bibiani, at roughly 
half that age, is an old mine. Bibiani’s 
position and prospects were summed up 
by Sir Edward in his annual statement to 
shareholders in respect of the year ended 
September 30, 1937, when he said that 
“development was not exposing sufficient 
new Ore to replace the tonnage mined 
each year and that, unless results 
improved, it would not be possible to 
maintain the present milling rate beyond 
October, 1962.” Unfortunately, Sir 
Edward has not been able to change this 
assessment in either of the last two years. 


SIDE from having the same chair- 
ee Major General Sir Edward 























In his latest statement in respect of the 
year ended September 30, 1959, he has, 
however, been able to say that indications 
ue sufficiently favourable to justify an 
‘penditure of £158,000 on development 
during the year ending September 30, 
1960, This expenditure is based on the 
hopes—and Sir Edward makes it clear 
that they are only hopes—of developing 
WW orebodies between levels 15 and 21 
north and beiow level 25 south. 


















During the year under review, the sum 
of £204,360 was spent on development 
ind some interesting exposures resulted. 
Overall, 17,720 ft. were accomplished, 
‘527 ft. more than in the preceding year, 
Which added 96,650 tons to the ore 
Wserves at an average grade of 7.1 dwt. 
rt ton. Of the various exposures, the 
Most important was that obtained at the 
















the authorized and issued capitals were 
increased during the year; the authorized 
cap.tal from £1,875,000 to £2.500,000 and 
the issued capital from £1,872,836 to 
£2,497,115. This latter increase was 
eflected by issuing shares to the nominal 
value of £624,279 to shareholders at the 
rate of one new share for every three 
held, fully paid-up. 

Aciual 


working profit for the year 


under review at £1,542,229 was the 
highest in the company’s long and 
exciting history and compares with 


£1,314,378 for the preceding year and 
with £1,442,480, the previous peak figure 
attained for the year 1939/40. Tax liabil- 
ities took £581,921 leaving a net profit of 
£960,308. The interim and final dividend 
of Is. each were both paid on the 
incr2ased capital and absorbed £764,742, 
and after placing £182,594 to reserves the 
forward balance was strengthened by the 
addition of £12,972 to £548,772. 


Capital expenditure was again heavy 
during the year under review and required 






northern end of level 18 north, where a 
total of 790 ft. of ore 665 ft. up on the 
west reef averaging 10.3 dwt, over 15 ft., 
and 125 ft. on the east reef averaging 
8.9 dwt. over 9.3 ft., were exposed. A 
winze is being sunk in this section at the 
63 N _ position to test the downward 
extension of these orebodies and it is 
expected to be down to level 24 by next 
month. 


In the south, two boreholes from a 
crosscut on level 24 intersected values 
averaging more than an ounce per ton 
over borehole widths of 15 to 20 ft. But 
other boreholes drilled to the north and 
to the south showed that the rich quartz 
is less than 75 ft. long, indicating that the 
construction in the oreshoots on level 24, 
where the only payable ore exposed is in 
short lenses at 34 and 42 south, probably 
persists to at least 25 level, In fact, it is 
believed that the orebody at 34 south 
could expand in size below level 25 in 
the same way as the south orebody did 
below the constriction between 9 and 12 
levels. 


During the current year ending Septem- 
ber 30, 1960, the south orebody will be 
investigated by a raise from level 24 to 
prove the oreshoot between levels 24 and 
21. The extent of the oreshoot below level 
24 is to be tested by diamond drilling. 
However, priority is being given to 
development work on the northern ore- 
shoot above and below level 18. 


Much depends on these investigations 
as the ore reserve position is getting 
weaker each year. At September 30, 1959, 
ore reserves totalled 791,066 tons averag- 
ing 5.24 dwt. per ton. This is 236,325 tons 
less than the previous year but the grade 
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a total of £522,000. During the current 
year capital expenditure is estimated at 
540,000 and the corporation must, there- 
fore, pursue a reasonably prudent divi- 
dend policy. More substance is injecied 
into this point by Sir Edward’s statement 
that because the corporation had been 


granted substantial initial allowances, 
which gave an immediate saving in tax at 
the expense of future years, provision out 
of profits will have to be made from now 
on for the deferred tax to which the 
corporation will be liable in the future. 


PLANS FOR 1959/60 


During the current year, it is planned 
to increase the milled tonnage from 
406,000 tons to 425,000 tons, thus main- 
taining the progressive expansion that has 
taken place ever since 1956. An estimated 
£545,000 will be expended on development 
which aims at accomplishing 54,000 ft. 
Priority will be given to developing the 
downward extension of the southern ore 
shoots of the Main Reef on 35, 38 and 41 
levels. 


Bibiani (1927) Ltd. 


in 0.02 dwt. higher. During the year 
213,689 tons were mined from the re- 
serves and 180,753 tons were written off 
as no longer payable. Additions to the 
reserves from development and from the 
revaluation of stoping blocks totalled 
158,117 tons, which was insufficient to 
replace the tonnage mined. 


It must be borne in mind, that Bibiani 
has a source of ore apart from the 
reserves, namely the South and the 
Central quarries. During the past year 
these quarries provided 91,263 tons, aver- 
aging 3.74 dwt. per ton, equivalent to 23 
per cent of the total tonnage milled; 
85,251 tons were produced in the south 
quarry, the balance coming from the 
Central quarry which was opened up 
towards the end of the year. Ore remain- 
ing in the quarries should be sufficient for 
a further three years’ milling. 


The outlook for Bibiani, therefore, can 
be assessed only in the context of the 
development work being carried out with 
the hope of finding new orebodies, Other- 
wise, costs are continuing their persistent 
rise due to the increased costs of prepar- 
ing the stopes required to bring into 
production the scattered blocks of ore 
remaining and to the additional side 
hurden removal necessary to the surface 
quarries. 


One important, but unknown, factor in 
the outlook is the Monture Report. This 
concerns a review of the Ghana mining 
industry made by Dr. G. C. Monture at 
the request of the Ghana Government and 
might result in a decision to grant assist- 
ance to the low grade mines by the pay- 
ment of a subsidy on the Canadian model. 





Year to} s.tons 
Sepr.30 milled 








Staff 

Grade Yield Cost* Bulliont Other Mining Other Taxationt | Assurance Free Divi- To Ore Reserves 

(dwt.)| oz.) per ton Proceeds | Income Costs Costs Fund Balance dend Reserve Tons Grade 
| (000) 24 £ £ £ t £ “ £ (000) (dwt.) 
| 1959 404.5 ae | 86,075 45 7 1,074,103 | 12,101 968,383 86,414 13.085 8,565 9,757 10 20,868 § 791.1 5.2 
| 1958 | 403.8 4.7 82,650 43 2 1,029,692 | 15,618 873,337 85.697 12,277(a)| 7.753 66,246 10 36,249 1,027.4 $.2 
| 1987 371.8 4.7 77,992 42 2 976,034 | 11,159 | 783,210 92,219 40,400 7025 64,339 10 25,894 1,335.5 5.0 
| 1986 | 259.2 4.8 57,382 48 1 714,876 9,099 623,631 92,978 Nil 7,901 Dr.535 Nil 7,328§ 1,392.0 3S 
iia 








"Including : 
(Net, | evelopment charges. 





c tLess realization charges. C 
fter taking into account £21,251 provision for past years written back. 
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tIncluding gold duty paid to the Ghana Government. 


§Taken from reserve. 
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Western Selection & Development Co. Ltd. 


troubled by the vast changes which are 

taking place, Ghana stands peacefully 

as a sign of hope. By its behaviour 
towards the expatriate companies over 
the three years since it became independ- 
ent, Ghana shows that the African can 
appreciate what the European is doing 
to develop the country and the need for 
capital to achieve that end. Moreover, 
the Government has learnt, surprisingly 
quickly to the less perspicacious, that it 
is good business for it to give money, or 
to lend it on very advantageous terms, 
to mines which are in need of help. 


By its general behaviour, Ghana has 
gained recognition as a member of the 
Commonwealth, even though it is becom- 
ing a republic, severing the formal ties 
with the Crown. It is not the first to do 
so, but it is, nevertheless, a substantial 
achievement, and since approval has to 
come from all members of the Common- 
wealth, it indicates the general attitude 
towards the reputation which the country 
has built for herself since independence. 


A tremendous amount of development 
has still to be done. and in this work 
the government is being helped by the 
mining companies, not only by the sums 
which the richer mines pay in tax and 
royalty to the Finance Minister, but also 
in kind. Because of the normally isolated 
nature of mining camps, and the inability 
to move from one area to another which 
is more favourable, mining companies 
are obliged to provide services, social 
and welfare, which other sorts of com- 
panies would regard as being the respons- 
ibility of the government. The extent 
to which mining companies in different 
parts of the world shoulder that burden 
varies considerably. 


The gold mines in the Western Selec- 
tion group stand comparison with other 
companies of a similar size. The hospital 
and medical services provide for free 
medical attention for all employees and 
their families. In addition, patients out- 
side the employ of the mines are also 
accepted when the accommodation allows. 


The group built the first African T.B. 
hospital in Ghana, at Bondaye. At Ariston 
is a 76-bed African hospital; Amalga- 
mated Banket Areas has a 78-bed hospital 
and an isolation hospital, the latter being 
at Fanti. The services for Bremang are 
less concentrated because of the scattered 
nature of its activities. 


I: present-day Africa which is deeply 


Housing is another service which the 
companies provide on a large scale. At 
Ariston one-third of the employees are 
in company houses, and a number of the 


houses in the African village are owned 
by the inhabitants, a state which en- 
courages thrift and a spirit of responsible 
independence. Amalgamated Banket 
Areas provides and maintains around 
2,000 rooms for its employees, whiie at 
Ghana Main Reef approximately two- 
thirds of the employees live in com- 
pany compounds. 


The company, of course, provides 
accommodation for its European staffs. 
The mines also render the services which 
in other, more developed areas are the 
province of the local authorities. These 
are water, lighting and sanitation. The 
lighting facilities extend to the village 
streets, churches, schools, mosques and 
kitchens. Without these amenities, the 
local populations would be much dis- 
tressed, especially if water were to be cut 
off. Certainly the Central Government 
is conscious of the part which the mines 
play in the lives of the local communities. 


GHANA SAFEGUARDS FOREIGN 
CAPITAL 


Some of this consciousness is reflected 
in the positive steps which the Ghana 
government has taken to attract ex- 
patriate capital. Legislation has been 
enacted to help pioneer industries, and 
Dr. Nkrumah has specifically guaranteed 
the repatriation of overseas capital. An 
investment promotion board has been 
established with the sole purpose of 
assisting prospective investors and of 
reviewing investment inducements. 


A few years ago, the government gave 
the mining industry positive help by 
making a free grant of £200,000 over 
a period of two years to assist the lower- 
grade mines. This period has now elapsed 
but the benefits still accrue. 


Amalgamated Banket Areas was able 
to carry out its provisional development 
programme, and as the mine was still in 
need of official support the government 
made a £450,000 loan, free of interest. 


It will continue to be the largest em- 
ployer of Ghanaian labour in the whole 
gold mining industry, the second largest 
producer of gold in the country and the 
main support of the Tarkwa district. The 
loan is payable in three instalments, each 
of £150,000, the second and third pay- 
ments being dependent on the govern- 
ment’s satisfaction that financial assist- 
ance on that scale was still necessary. 


Naturally, having renounced a right 
to interest, the government has made a 
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stipulation about dividends. It has not 
forbidden their payment during the life 
of the loan, but if the company wishes 
to pay a dividend of 3 per cent or more 
in any one year, the company must first 
repay one-eighth of the total amount 
borrowed. One can imagine that the 
management of the company will be 
rightly anxious to repay the loan as 
quickly as possible, since such a helpful 
attitude on the part of the government 
calls forth a moral obligation to play the 
game with the government. This tem- 
porary sacrifice should improve the longer 
term prospects to a marked extent, for 
one result should be the restoration of the 
ore reserves to a more economic level. 


Without the loan, the shareholders of 
Amalgamated Banket Areas faced the 
future without much hope of dividends, 
for the profits would have been ear- 
marked for development, and it might 
well have been that the amount available 
would have been insufficient to proceed 
at a pace sufficiently rapid to be effective. 


This loan to Amalgamated Banket 
Areas follows a somewhat similar one 
made to Bremang Gold Dredging. That 
company in recent years has moved its 
four dredges, involving itself in very 
heavy capital costs. The experience gained 
in the earlier operations was turned to 
good account during the later operations 
in the matter of reduced costs, but even 
the lower outlays were too big for the 
diminished cash available. Consequently 
the government stepped in. It advanced 
£150,000 for a two-year period interest 
free. Thereafter the loan was to be 
repaid within a period of five years at a 
maximum interest rate of 24 per cent per 
annum. In fact, it will probably be 
repaid within three years. 


Ghana Main Reef received only a 
small part of the £200,000 previously 
mentioned as being made available to the 
industry a few years ago. It confronted 
the problem of balancing the tonnages 
drawn from the various sections of the 
mine so as to increase the life of the 
mine as a whole. The problem was 
solved by co-ordinating increased develop- 
ment with further shaft sinking, and this 
was achieved by using the £26,496 share 
of the £200,000 grant. It is an interesting 
side-light that in the year to July, 1959, 
Ghana Main Reef paid in additional tax- 
ation a sum equal to that received by way 
of grant during the previous year. 


These loans and grants are a direct 
result of the clear-sighted policy which 
the management of Western Selection and 


IN WEST AFRICA 





Tons Grade 
mille 


(000) 


Company “ies 
wt, 


Yield Cost** 
per ton 


(oz.) Ss. 


Bulliont 
Revenue 
£ 


Other 
Income 
£ 


Mining 
Costs 
£ 


—— 


Divi- Carry 


Other end Forva d 


Expenses 
£ 


Gold Tax Net 
Duty Profit 
£ £ i 





Amalgamated Banket 9. 755 
Areas 9. 740 
3 698 


* 
S) 


142,956 52 
172,754 52 
142,956 49 


2,208,941 
2,143,173 
1,782,645 


2,356 
35,600 
47,264 


1,755,322 
1,741,851 
1,539,595 


118,660 | Nil 
162,640 | Nil 
35.730 | Nil 


337,315 Nil Nil 
274,292 Nil Nil 
254,514 Nil Nil 





Ariston Gold Mines .... 9. 468 
475 
471 


153,089 62 
148,684 60 
145,344 56 


1,896,573 842 
1,859,344 3,381 
1,801,486 4.998 


1,320,708 
1,304,105 
1,229,226 


peer ae 
104,399 | 231,163 198,543 
215,472 Nil | 100,348 | 242,800 20 pogo 
203,893 | 6,500 | 131,698 y 10 145, 


241,145 Nil 





Bremang Gold Dredging 9,7780t 
: | 8,268} 
8,455¢ 


55,754 0 693,616 4,553 
43,300 0 539,587 9,370 


43,138 0 538,886 5,526 


440,296 
395,450 
397,570 


103,897 Nil 791 
Nil i 
Nil 





Ghana Main Reef .6. 140 
30. 138 
142 


see} yen] aan| aS 





wow See won| Rio 


75 . 1,027 
74 19,887 
70 18,093 


474,915 
459,194 
444,047 


Ni! 
Ni! 
Nil 








**Including development charges. tCu. yd. 


§Grains recovered per cu. yd. 


*Per cu. yd. 
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tLess realization charges. 


L=Loss, 
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its associated companies have been fol- 
lowing. The group has been educating 
its African employees in a variety of 
ways, formally in school so that a greater 
number become literate, and less formally 
though nol less thoroughly in workshops, 
and on the mining properties. The group 
has joined with other companies operat- 
ing in Ghana to provide technical educa- 
tion in the United Kingdom for a small 
number of Africans. 


It has taken a step along this road by 
the appointment by Ghana Main Reef 
of a Ghanaian director, Mr. C. W. 
Tachie-Menson. He is the first Ghanaian 
to be appointed to a mining board whose 
activities cover Ghana. One of the diffi- 
culties has been that so many of the 
eminent men in Ghana are already em- 
ployed in the government service, or in 
law or medicine. Mr. Tachie-Menson 
had a large number of public appoint- 
ments, but he gave up his position as 
chairman of the Public Service Com- 
mission in order to take this post. He 
is also being appointed to the board of 
Ariston Gold Mines. Undoubtedly, other 
such posts will be offered to him. 


Western Selection itself holds nine con- 
cessions in the Prestea district of Ghana 
covering approximately 19 square miles. 
These have been written down to a nom- 
inal £11 in the balance-sheet. The chief 
assets, however, consist of investments in 
three sorts of companies: subsidiaries, 
quoted companies, some of which are 
closely associated with Western Selec- 
tion, and unquoted investments. In addi- 
tion to these holdings, the company has 
the normal kind of current assets. At 
the date of the latest published balance- 
sheet at the time of going to press, the 
net current assets amounted to £43,454. 


The parent company’s interests extend 
well beyond the confines of Ghana, 
though the latest analysis showed that 
about one half of its investment interests 
were in that country. It has much smaller 
interests in Nigeria, in the tin mines of 
Ex-Lands Nigeria and Gold and Base 
Metals. It also has money invested in 
Mines Development Syndicate (West 
Africa), owning a lead-zinc property in 
Eastern Nigeria. The main portion of 
the enterprises outside of Ghana is, how- 
ver,in Canada. Later, we review each of 
the associated companies in Ghana. Here 
we look at the Canadian set-up. 


A subsidiary, Anglo Barrington Mines, 
Was incorporated in Manitoba. In turn 
itformed four companies: Genrico Nickel 
Mines, owning a copper nickel property 
at Tow Lake, Manitoba; Cordoba Mines, 
having a gold property at Red Lake, 
Ontario; Parks Brook Mines, with a 
umber of claims in New Brunswick, and 
Anglo Higginson Mines, examining 
Uranium property in Saskatchewan. Of 
these, attention is being concentrated 
mostly on the first named two. 


Since operations in Canada started at 
the grass roots, no return has been re- 
ceived on its investments in that country. 
Since, however, this technique has relieved 
the company from paying profits to out- 
side parties, the ultimate profits which 
should accrue to Western Selection should 
be very attractive in relation to the capi- 
tal put up. Some of the propositions in- 
evitably will prove disappointing—that 
is the way of mining—though over the 
whole field the investment of more than 
£400,000 should be justified. Owing to 
better conditions in the Stock Exchange 
during the year to September 30, 1959, 
the company realised £56,931 profits from 
investments, and in effect the whole of 
this amount, plus a further £55,031 was 
used for writing down the shares and 
advances in a subsidiary company. It 
has been assumed that this relates in the 
main to the Canadian ventures, though 
the assumption was made only with the 
reservation that the allocation was in the 
nature of a precaution. 


AMALGAMATED BANKET AREAS 


In a highly informative statement to 
shareholders for the year to September 30 
last, Mr. C. J. Burns gave a clear picture 
ren present position and prospects of 

.B.A. 


It has been clear that A.B.A.’s future is 
that of a large-tonnage, low grade pro- 
ducer. To maintain a large tonnage, 
however, a substantial increase in the 
current rate of development is necessary. 
With profits at present levels, this was 
impossible, with the result that ore 
reserves have been showing a steady 
decline. 


This situation persisted throughout the 
1958-9 financial year, but by the end of 
the current vear it should be possible to 
see the first results of the accelerated pro- 
gramme made possible by the govern- 
ment loan. In particular, it should be 
possible to begin to evaluate prospects at 
Abbontiakoon, the area in which the 
company’s future must largely lie. It is 
unlikely, however, that hte ore reserve 
position will have materially altered 
before the 1960-61 financial year. 


ARISTON GOLD MINES 


The chief objective of the programme 
of development at Ariston is to invest- 
igate the behaviour of the orebody at 
depth. To do this a four-year plan was 
evolved. Flexibility has been intro- 
duced into the plan following a decision 
to sink an internal shaft from 30 level, 
to be known as Central sub-shaft. If the 
pattern of the orebody below 30 level is 
similar to that on say 20 level, the pro- 
gramme of continuous sinking can be 
considerably postponed. On the 20 level, 
the increase in the ore reserves was about 
1,000,000 tons for the whole level. 


A result of such a continuation of ore- 
body pattern would be to spread capital 
expenditure involved in shaft sinking 


Ghana 


over a far greater period than at present 
planned. 


It is anticipated that in the normal 
course the present development pro- 
gramme will extend to the end of 1961 
and by then a much more detailed picture 
of the known orebodies will be available. 
It will then be possible to review the com- 
pany’s future dividend policy. 


BREMANG GOLD DREDGING 


Since May, 1958, Bremang has had the 
benefit of production from its four 
dredges, since that month saw the com- 
pletion of the programme of removal 
from the Ankobra River to the Offin 
River, a distance of 50 miles across very 
difficult country. The last dredge to be 
moved weighed 1,250 tons, a figure which 
gives a vivid indication of the task of 
dismantling, transportation and then re- 
erection. From now on the company 
can look forward to a period in which 
no removals will be necessary, though 
from time to time the dredges may be 
closed for repairs or for maintenance. 


In August, 1959, the four dredges set 
up a new production record by treating a 
volume of over 1,000,000 cu. yds. in a 
month. The profit was also a record. 


In order to repay the Ghana govern- 
ment loan at an earlier date than due 
and to deal with the 6 per cent debenture 
held by Western Selection, fresh arrange- 
ments were made. One-half of the 
£200,000 debenture held by Western 
Selection was converted at par into 
ordinary shares, and repayment of the 
other half was deferred until December, 
1962. This has cleared the way for a 
speedy repayment of the Ghana govern- 
ment loan, the first instalment of which 
falls due in July, 1960. 


GHANA MAIN REEF 


The latest ore reserves at Ghana Main 
Reef are equal to only two years’ supply 
to the mill, at the present rate of treat- 
ment. For this reason a change in policy 
was instituted. At one time, it had been 
thought that the most important addi- 
tions to ore reserves would come from the 
lateral extension of known shoots. The 
board has now begun an exploration pro- 
gramme in depth to prospect the fissured 
areas between and beyond the known 
ore shoots. As part of this plan a second 
internal shaft has been commenced. No 
plan has been made to increase the 
monthly tonnage of ore for the mill, but 
there are substantial hopes that the mine 
grade will be increased once the develop- 
ments at depth have reached a stage 
which will allow the hoisting of the 
richer grade ore from the deep levels 
of the Tuappim section. 


The new policy involves further outlays 
of cash on the mine. In spite of this, 
the board felt justified in raising the 
dividend rate from 74 per cent to 10 per 
cent, 24 per cent of which was a bonus. 


SUMMARY OF OPERATIONS SINCE DATE OF LATEST PUBLISHED REPORT AND ACCOUNTS 





Company Period 


ee 


Milled 


Tons Yield Grade Bullion Mining 


Revenue Costs 


(oz. | (dwt.) £ | £ 


Available Ore Reserves as 
at each Published Report 


Value | Width 


Capital 
Working | Expendi- | 
Profit ture 


£ £ | (dwt.) | (in) 





Tons 





Amalgamated Banket 12 months to 30.9.59 


3 months to 31.12.59 
6 months to 31.3.60 
12 months to 31.12.59 
6 months to 31.12.59 


| 755,229 461,194 84,215 | 1,156.66§ 5.59§ | 38.37 


| 178,306 4.72 | 2,219,436 | 1,758,244 | 
462 | 'S 90,530 | 9,056 | | 


| 181,469 | 41,964 | 23,146 | "432,616 | 
241,870 | 79,094 | 6.54 | 983,081 | 677,881 | 305,200 | 59,484 1811 | 7.12 | 111 
| 9,351.5" | 62,373 | 3.50t | 777,649 | 443,055 | 344,594 | 160,156 2.73t§|  — 


| J. / 
70,935 24,812 | 7.00 308,721 232,829 75,892 | 10,777 279,553 | 7.97 


| | 
§These are 1958 reserves and are exclusive of Middle Offin Area. 
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| 136,046¢8 | 





| 
| 
| 
| 

















tGrains per cu. yd. tThousand cu. yds, 





Nigeria 


The “120” Group of Nigerian 


Tin-Columbite Producers 


duction of Tin Restriction at the 

end of 1957, except for those in 
Thailand. They therefore had little cause 
in the early months of 1959 to regard 
the Agreement in any more favourable 
light than in the previous year. Exports 
permitted for the first quarter continued 
at the lowest rate which had prevailed 
in the December quarter and totalled only 
1,180 l.tons, i.e., an annual rate of 4,720 
tons which compared with 1957 exports 
of 9,535 tons metal. However, useful 
improvements in the international pro- 
portion of exports had been gained in the 
closing months of 1958 from 5.34 per 
cent to 5.90 per cent (which was later in- 
creased to 6.1 per cent—and which in 
1960 has now been increased to 6.2 per 
cent). Thereafter there was a progressive 
improvement in quota throughout the 
year to the extent that exports permitted 
for the December quarter totalled 1,830 
l.tons. 


The year 1959 ended on the hopeful 
note of quotas rising, production rates 
increasing, retrenched labour being ex- 
tensively re-engaged and the metal price 
having been maintained throughout most 
of the year at £780 per ton or above, some 
£50 better than in 1958. 


In addition to all this, the columbite 
market which had almost totally dis- 
appeared, showed definite signs of revival, 
both in demand and price. 


IGERIAN producers were the 
Ne: sufferers from the intro- 


During 1960 to date, these improving 
conditions have continued. Increased tin 
quotas have permitted most companies 
to reach almost pre-restriction rates of 
production (although one or two pro- 
ducers have not been able to fulfil their 
quota—to the advantage of others), while 
columbite demands shows every sign of 
continuing to expand and at least one 
producer has announced forward sales 
extending into 1962. 


In the light of these conditions, Nigeria, 
having been so severely hit initially, it 
is hardly surprising that a good rate of 
recovery should be shown by the pro- 
ducers of that country once recovery takes 
place. This is being evidenced by the 
results of some producers for 1959 which 
are now beginning to come to hand. 
Direct costs and particularly wages are 
increasing and with the coming of In- 
dependence during 1960 it is probable 
that these may show further increases in 
the years ahead. The Nigerian producers, 
however, seem to be generally well aware 
of this problem, and increasing mechan- 
isation and improved working methods 
have already mitigated these rises to 
some effect. Nigeria is a country which 
still imposes a sliding scale of royalty 
on exports of most of its mineral wealth 
irrespective of profitability or grade, and 
this bears hardly, especially on lower 
grade producers. Possibly there is some 
scope for relief in this respect in the 
future. 


EX-LANDS NIGERIA LIMITED 

This Company has always been noted 
for its efficient management and low costs 
of production, which it has been able to 
control to a remarkable degree in spite 





of the considerable rise in costs which 
has taken place in Nigeria during the 
past decade. It is all the more notable 
therefore that whereas in 1955 for ex- 
ample a production of 600 tons of tin 
concentrates was mined for an F.O.R. cost 
of 23.9d. per cu. yd., in 1959, with a 
reduced output owing to Tin Restriction 
of 467 tons, costs had been further re- 
duced to a figure of only 18.9d. 


Ex-Lands was only permitted during 
1959 to ship 409 tons, the balance of pro- 
duction being added to permitted stocks 
Nevertheless, these sales show an advance 
on those permitted for 1958, at 361 tons 
out of a production of 474 tons. 


By building up its permitted stocks 
within the limits of the Agreement, 193 
tons were held at December 31, 1959. It 
is thus able to meet the increased quotas 
which have been given during 1960. The 
declared output for the first four months 
of 1960 was 177 tons. Shipments during 
the first quarter of 1960 were 194 tons. 
Permitted stocks held within the coun- 
tin held by the Buffer Stock. The company 
has deposited tin and/or cash with the 
Buffer Stock to the value of £46,887, 
against which the Nigerian Government 
advanced £19,504. 


Under the influence of the better tin 
price and the larger sales, Ex-Lands dur- 
ing 1959 had a net tin revenue, after 
royalty and _ realization charges, of 
£189,510 against £153,625 in 1958. After 
charging operating and administrative 
costs, the gross profit was £59,030, as com- 
pared with £35,119. Deduction of £26,000 
for taxation left a net profit of £33,030 
against £19,819. Presumably as a 
sign of confidence in the conditions in 
the tin world, the board has proposed a 
dividend of 20 per cent for 1959, five 
points higher than in the previous year. 


GOLD & BASE METAL MINES 
OF NIGERIA LIMITED 


In 1958, results of Gold & Base 
confirmed the fears entertained for the 
profitability of the company during the 
first year of the International Tin Agree- 
ment. Exports were restricted to 398 tons 
against 1,168 tons in the preceding year 
and production of columbite was a nomi- 
nal nine tons. Nevertheless, careful 
management enabled a profit of £5,526 
to be made. Since then, conditions have 
improved considerably. 


Production of tin during 1959 amounted 
to 541 tons against 441 tons in the pre- 
vious year. Part of this production was 
put to stock, but it was later to prove a 
very useful reserve quite apart from the 
effects it had at the time on costs, and in 
keeping together a good nucleus of the 
labour force. The improvement in the 
columbite side was relatively even more 
marked, production amounting to 70 tons 
against nine tons, as a result of re-open- 
ing the Liruie area, which area has col- 
umbite as well as tin. Apart from Delimi 
the company’s main production area neag 
Jos, and Liruie, there is a third area, 
Jema’a, some 60 miles south-west of Jos. 
Prospecting and exploratory development 
has continued in this area throughout the 
period of tin restriction. At the Tsoni 
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location, underground exploration of the 
pegmatite occurrence has been carried 
out, while prospecting is in progress in 
the area of the Special Exclusive Pros. 
pecting Licence covering 101 miles. 


Conditions in the first quarter of 1960 
have been even more favourable. Output 
of tin amounted to 192 tons against 8] 
tons in the corresponding period of 1959 
and columbite output of 20 tons com. 
pares with six tons in the first quarter of 
1959. Because certain producers were 
unable to fulfil their own allocations, 
Gold & Base was allowed to export an 
additional 474 tons, bringing sales up to 
2184 tons for the quarter. 


The directors’ report and accounts of 
this company for the financial year to 
December 31, 1959 have not yet been pub- 
lished, but should no doubt make better 
reading than for 1958 while, with the 
greatly increased production which is 
currently being matched by Permitted 
Sales, the company should continue to be 
doing well. 


UNITED TIN AREAS OF NIGERIA 
LIMITED 


The year 1959 was a landmark for this 
company for, with the advent of tin 
restriction in the previous year, came the 
opportunity for the long anticipated 
amalgamation with its sister company, 
Ribon Valley (Nigeria) Tinfields Limited, 
and at the same time asset values were 
brought into line with those obtaining 
under current conditions by reducing the 
holdings of each member to one-third. 


In recent years the companies had been 
closely associated with each _ other, 
especially in Nigeria, where they shared 
management and administration and 
owned jointly both mineral dressing facil- 
ities and the Odegi areas. 


As a result, production has during the 
past year been concentrated on the Vom 
areas, although production in a small 
way has recently been forthcoming from 
the Odegi leases. The Odegi leases com- 
prise an area of considerable mineral- 
ization and great potentiality, but they are 
situated a day’s motor journey from head- 
garters at Jos and operations to be satis- 
factorily economic need to be on a higher 
scale than permitted by quotas under 
restriction. The company’s columbite 
production is won from Odegi, but the 
comparatively low ore reserves on this 
area give little indication of the potential, 
and no doubt further detailed exploration 
will be directed to this area when condi- 
tions permit. 


The benefits of amalgamation have 
been most apparent during 1960 so far 
when, with increasing permitted sales, 
production has been rapidly expand 
so that the total for the financial year 
to March 31, 1960 amounted to 232 tons 
of tin and 25} tons of columbite, of which 
no less than 100 tons of tin were pro 
duced in the three months January ' 
March, 1960. In the previous financial 
year, the production of the two com 
panies together totalled only 154} tons 
of tin and six tons of columbite. 
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Nigeria 


Bisichi Tin Co. (Nigeria) Ltd. 


NCE again the production of 

columbite by the Bisichi Tin Co. 

(Nigeria) is assuming an import- 

ant place in the affairs of the 
company, and the outlook is more 
encouraging than it has been for a long 
while. A few years ago the USS. 
authorities paid very high prices for 
columbite for stockpiling, the prices being 
so attractive as to effectively debar 
industrial users from obtaining supplies. 
This period was followed by one in which 
industrial demand was at a very low ebb, 
but this has now been left behind, 


In 1959, Bisichi sold all its columbite 
production plus the carry over from the 
previous year. It has sold all of the 
present production rate for 1960 and half 
of the 1961 production at prices better 
than were received in 1959. In addition, 
one half of the 1962 production has been 
sold, but the price will be that prevailing 
at the time of shipment. 


The Bisichi columbite is in demand 
because of freedom from impurities and 
its high niobium/tantalum ratio. The 


areas controlled by the company vary 
considerably in the type of ore extract- 
able. On some areas, only tin can be 
produced. On one, the amount of colum- 
bite produced is only a little less than the 
amount of tin, and on another the 
columbite content far exceeds that of tin. 
This last deposit, at Passakai, is a primary 
deposit, mined by gravel pumps similar 
to the alluvial deposits, but the jig and 
table plant is more complicated. 


The ore reserve position is also satis- 
factory thanks to a policy of active 
prospecting and acquisitions. The 2,628 
tons of tin in the reserves at the end of 
1959, were equal to a full five years’ pro- 
duction at the 1959 rate, and since the 
year-end, a further 1,050 tons of proved 
tin have been added, raising the supply 
position by another couple of years. 


The columbite situation is even better, 
for the reserves contain 5,895 tons of 
columbite, equal to 17 years’ supply at 
the 1959 rate. Backed by these reserves 
and the growing demand for columbite, 
Bisichi is expanding production in order 


to keep columbite in stock, so that con- 
sumers can be assured of supplies at 
prices regarded as equitable. 


The improved conditions led to an 
expansion in the profits earned during 
1959. The net profit came to £74,255 as 
compared with £46,639 in the preceding 
year. Virtually the whole of this was 
distributed to shareholders by way of a 
20 per cent dividend, an increase of five 
points over the 1958 rate, which itself was 
five points better than the disbursement 
for 1957. This full distribution policy at 
a time when expansion is still being 
actively pursued is possible because of the 
success of a new issue in 1959. Share- 
holders were offered 778,025 shares of 
2s. 6d. at 3s, per share in the proportion 
of one new share for every five shares 
held. The issue realized a net £111,360, 
and this has helped to improve the 
balance sheet position. 


The satisfactory liquid position sug- 
gests that the foundations are being laid 
for further advances in the future, while 
pursuing a liberal dividend policy. 





Net DIVIDENDS Carry 


REVENUE | sine 


OUTPUT 
; Expenditure 


| ORE RESERVES | 





Royalty Tax 
Cc ——— 


Year to Tin Columbite Tin Columbite Tin 
(tons) £ £ £ £ 


Dec. 31 (tons) (tons) (tons) 


1959 | 486 





5,895 | 236,719 | 179,369* 


199,052 | 47,432 | 57,000 | 74,255 | 20 





| 
5,827 | 242,402* | 5,280* | 
1,834 | 420,232 | 








1957 792 75,286 





14 
ss | 687 | 


Profit (net) Forward 


g » 3 £ £ 
1 — 
71,481 | 147,192 


136,831 | 32 32,552 | 34,000 | 46,639 


255,020 | «1 61,216 | 17,660 a7 59,339 My 





1s | 44,676 | 144,418 
10 | 27,960 | 131,649 











‘Excluding net proceeds from stocks held at beginning of year: £75,069 in 1958, and:£42,334 in 1959. 


PROTO MARK V Self-contained Oxyuen 
Breathing Apparatus (1 and 2 hour tupes) 


Safety in Comfort 


Since 1907, 
has been used in British Collieries. It is still used there today, and 


Siebe, Gorman’s self-contained breathing apparatus 


in many countries overseas. But since those early days, constant 
research and improvement have changed our equipment con- 
siderably. Safety, 
improved; today our equipment is simpler, lighter and more 


efficiency and comfort, all have been vastly 


compact—and of course it is designed to last. 

The Proto Mark V is our most modern self-contained oxygen 
breathing apparatus. It is used for fire-fighting and for rescue 
work in poisonous atmospheres. The weight of the Proto is care- 
fully distributed for comfort and compactness (apertures as small 
as 15” x 15” can be negotiated in it) and yet important parts like 
the emergency valve, the breathing bag, and the pressure gauge 
are under direct control and in sight of the wearer. Its specially 
soft mouthpiece and a minimum of rigid joints make the Proto 
more comfortable. It is quick and easy to service, and it can be 
kept in readiness indefinitely without loss of efficiency. 


Write to us for full details. 


SIEBE, GORMAN & CO. LTD. 

Neptune Works, Davis Rd., Chessington, Surrey 
Telephone: Elmbridge 5900 

Manchester Office: 274 Deansgate 

Telephone: Deansgate 6000 


Everything For 
Safety Everywhere 


Air Compressors 
Breathing Apparatus 

6: ompression & 
‘“ompression Chambers 
Diving Equipment 

Dust Respirators 

Gas & Fume Respirators 
Protective Clothing 
Scitation Equipment 
ety Helmets, Smoke 
Masks & Helmets 


Resu 











Nigeria 


Kaduna Syndicate Ltd. 


N spite of the sharp fall in profits during 
1958, the management of Kaduna 
Syndicate can look back on the 
year’s results with some pride. 

The unhappy period when tin output 
restriction was running at extremely severe 
levels is now no more than an unpleasant 
memory. True, output restriction is still 
in force; but the progressive easing of 
quotas throughout the current year, which 
may well continue, has alleviated the effects 
to a considerable degree. In 1958, however, 
the year under review, the Syndicate was 
able to win only 233.5 tons of concentrate, 
compared with 321 tons in 1957; and the 
amount which the company was permitted 
to export was lower even than this at 
167 tons. 


This severe restriction was obviously a 
severe blow to all tin-producers, not least 
to Nigerian companies, whose quotas 
tended to be on the low side because their 
production had been increasing during the 
base period. The only answer that could be 
made was to reduce costs, no easy task when 
output is running at low levels. Nevertheless, 
Kaduna Syndicate actually managed to 


shave £1 5s. from their cost per ton 
delivered, reducing the figure to £256 3s. 3d. 


ale 
Unfortunately, even this achievement 
could go only a small way towards off- 
setting the effects of output restriction on 
the company’s affairs, and these effects 
were accentuated by the fact that the average 
price received for the company’s production 
was considerably below the levels ruling 
in the preceding year. 


The combination of these two factors 
resulted in the Syndicates’ income from 
ore sales being reduced by more than 50 
per cent—from £187,945 to £86,085. With 
costs falling from £130,195 to £85,185, and 
taxation about £7,000 less at £8,400, this 
left net profit at £10,938, a sharp reduction 
from the £26,419 earned in the preceding 
year. Even after eliminating the transfers 
to staff superannuation and general res- 
erves which took £9,000 in the preceding 
year, therefore, the company was still 
unable to repeat the previous year’s high 
level of distribution, and the dividend had 
to be reduced to 334 per cent. This absorbed 
a net £9,500, leaving £1,438 unappropriated. 
To this was added £200 from the realization 


of an investment, thus increasing the carry- 
forward to £14,545 from £12,907. 


Obviously in a situation such as that 
existing at the end of 1958, a strong 
financial position is of the utmost impor- 
tance. On this score, Kaduna Syndicate 
shareholders could afford to be confident, 
because the board’s prudence in earlier 
years had built up an extremely healthy 
balance sheet. For a comparatively smail 
company, the balance of current assets 
of £101,340 against provisions and liabili- 
ties of £52,232 must be accounted extremely 
satisfactory. The company has also a sub- 
stantial asset in its contributions to the 
tin buffer stock, which, by the end of 1958, 
had totalled some £20,879. This sum, how- 
ever will remain frozen until such time 
as the buffer stock is liquidated. 


Restriction on exports was progressively 
eased during 1959, but the average for the 
year was still severe. Moreover, output 
had to be cut back still further, because 
permitted stocks had been filled in 1958, 
Results, therefore, will inevitably be much 
in one with those for 1958. It is hoped, 
however, that the results for the current 
year may show a good improvement. 





| 
Output Sales 
(tons) (tons) £ £ 
1958 234 167 514 256 
1957 > oe 257 
1956 304 | «=—300 |S 553 | 259 


Per ton Ore 
Price Cost 


Year to 
Dec. 31 





| 
| 
| 
| 
| 
| 
| 


187,945 
166,030 784 


Tin Ore 
Sale 


£ 
86,085 


Year to Gross Total 


1958 
1957 
1956 


89,465 
190.483 | 
169,180 


70,127 
148,403 


| 


| | | 
Reserves || Dec. 31 Revenue | Expenses* 
£ £ 


126,956 26,666 


Dividend 
(Net) 
£ oa. | 
10,938 | 334 
26,419 75 
15,558 50 


Taxa- 
| 


Net | 
tion | 


Profit 


8,400 
15,661 








*After adjusting for opening and closing stock of tin ore. 


Kaduna Prospectors Ltd. 


S in the case of its sister company, 
it is perforce necessary to record 
the results of Kaduna Prospec- 
tors in this Review eighteen 

months in arrears. It thus happens that in 
this year, when tin prices are firm, outputs 
are rising and profits are increasing, it is 
necessary to comment on a year when 
output restriction was operating stringently, 
the tin price was only occasionally rising 
from its “floor” level, and many companies 
were finding it difficult to earn profits at all. 


Nevertheless, it was output restriction 
that made the present situation possible, 
and it would be wrong to dwell overmuch 
on the sacrifice made by companies like 
Kaduna Prospectors. 


Like Kaduna Syndicate, Kaduna Pros- 
pectors was able to fight back at the effects 
of tin restriction with some _ success, 
especially in the field of costs. Keeping 
costs down is difficult enough in normal 
times; when output is being restricted the 
problem becomes almost insoluble because 
overheads, which cannot easily be reduced 
in a short period of time, have to be spread 
over a smaller production tonnage. Never- 
theless the Prospectors company managed, 
by strenuous efforts, to reduce costs per 
ton delivered f.o.r. to £284 16s. 1d. from 
£288 5s. 4d. This is an achievement for 


which considerable credit is due to the 
management. 


Nevertheless, as was to be expected in 
view of the low level of sales—these were 
limited to 42 tons under the restriction 
regulations—and the poor level of tin 
prices during the year, the mining profit 
for 1958 showed a substantial reduction at 
£4,507 compared with £10,187 in 1957. 
After deducting the tax charge of £2,070 
and making other snall adjustments, the 
distributable profit was reduced to £3,145. 
Without raiding resources which might 
prove essential, therefore, it was impossible 
for the directors to declare dividends 
totalling more than 25 per cent, absorbing 
£3,000. The carry forward was increased 
slightly, standing at £4,872 at the end of 
1958. 


The directors of the two Kaduna com- 
panies have long been alive to the necessity 
of maintaining a strong balance sheet, so 
that the financial position of Kaduna 
Prospectors at the end of the year under 
review would have done credit to many a 
larger company. Current assets, including 
cash, totalled £30,599 while liabilities came 
to only £7,624. In relation to the company’s 
issued capital of £20,000, this is a sound 
position. 


Unfortunately, in the report and accounts 
for 1959, it will not be possible for the 
directors to announce any substantial 
improvement in results. Although the tin 
price was considerably stronger last year, 
output restriction was still affecting earn- 
ings severely. Indeed, since the company’s 
permitted stocks had virtually been filled 
in 1958, output may have had to be cut 
back still further. 


Looking still further ahead to the results 
for the current year, however, a muc 
more satisfactory position is apparent. 
Quota restrictions are gradually being 
lifted, and by the close of the year it may 
have been possible to dispense with them 
altogether. Moreover, it may prove possible 
for the company to dispose of a large part 
of the excess stocks accumulated during 
the early months of restriction. The tin 
price, too, is showing a healthy trend. 


To take full advantage of the improving 
trend, a sound ore reserve is essential. 
Prospectors’ shareholders need have n0 
worries on this score. Of the output of 
632 tons in 1958, only 27 tons were taken 
from recorded reserves, and indeed the 
recorded reserves represent only a portion 
of the total ore potential of the areas 
mined by the Kaduna companies. 





Per ton Ore 


Year to | | 
Price Cost* 
£ £ 


Dec. 31 Output 
| (tons) 


Sales 
(tons) 
4 


116 
50 





i 


| 
Gross | Total 


Revenue 
£ £% 
22,382 17,167 


61,631 50,822 
28,788 24,598 


Tin | Year to 
a Dec. 31 | 
21,674 


61,009 
28,176 


Expenses 


Dividend 
Distributiont 


| Net 
Profit 
£ £ % | 

2,070 3,145 25 | 3,000 

4,482 6,327 41% 4,791 

2,467 | 1,723 16% | 1,917 


Taxa- 
tion 





*Computed on f.o.r. basis. 


+On an issued capital of £20,000. 


336 


ducti 
hous, 
addit 
Dlete 


U 





the carry- 


nh as that 
a strong 
st impor- 
Syndicate 
confident, 
in earlier 
y healthy 
yely small 
ont assets 
nd liabili- 
extremely 
Iso a sub- 
ns to the 
d of 1958, 
jum, how- 
such time 


gressively 
ge for the 
Tr, output 
a use 
| in 1958, 
be much 
is hoped, 
e current 
ement. 


Carry 





1 accounts 
le for the 
ubstantial 
th the tin 
last year, 
ting earn- 
ompany’s 
een filled 
to be cut 


the results 

a much 
apparent. 
lly _ being 
ar it may 
vith them 
e possible 
large part 
ed during 
. The tin 
nd. 


improving 
essential. 
have no 
output of 
vere taken 
deed the 
a portion 
the areas 


Consolidated Mogul Mines Ltd. 


ESPITE the tight money policies 

that prevailed throughout Canada 

in 1959, Consolidated Mogul 

Mines Ltd. successfully arranged 
financing to bring another copper deposit 
to production. 


Besides being an operating mining 
company, Consolidated Mogul also 
finances and manages corporations in 
mining fields throughout the world. The 
organization’s latest accomplishment is in 
the Republic of Haiti. Within the next 
few weeks copper concentrates will com- 
mence flowing from Consolidated Halli- 
well’s 1,500 ton plant located about 140 
miles from the capital city of Port-au- 
Prince. There the company’s subsidiary, 
Sedren S.A., is finalizing mill construction 
and completing mine development for 
year round operations, 


Despite the onslaught of money 
restrictions, the general austerity pro- 
gramme adopted by the Central Bank in 
Canada, the Mogul mining team brought 
North Rankin Nickel Mines to production 
in 1957. The same year it financed and 
completed construction of a 1,000 ton per 
day concentrator for North Coldstream 
Mines, before liquidating debentures in 
that corporation and diverting manage- 
ment control to Noranda Mines Ltd. 


Late in 1958 the company completed 
financing and brought Irish Copper Mines 
to production with mill capacity of 4,000 
tons daily. The Irish operation is con- 
ducted by the subsidiary, St. Patrick’s 
Copper Mines Ltd. 


Commencement of production in Haiti 
wil finalize the company’s initial foreign 
participations. However, undertakings in 
Canada are now broadening, both directly 
through Consolidated Mogul and through 
organizations in which substantial share- 
holdings are held. 


CONSOLIDATED HALLIWELL 


Consolidated Halliwell Ltd. made 
further progress towards bringing its 
mine, in the Republic of Haiti, towards 
production at site in the Terre Neuve 
valley. In co-operation with Denver 
Equipment Co, Ltd. of London, England, 
which has a “turn-key” contract to equip 
the mine with a 1,500 ton daily capacity 
concentrator, the company completed 
Principal construction and set sights on an 
tarly summer 1960 productive date. 


Earlier the mine was developed by 
three adit levels, permitting access to the 
Meme No. 2 and Meme No. 1 orebodies. 
During 1959 underground development 
was concentrated in the Meme primary 
zone and consisted mainly of shaft sinking 
fom the 1,500 adit level to establish 
‘fourth working level at 1,700 ft. above 
sea level. 


Raises were established and draw 
Points opened on the 1,500 and 1,330 
tvels in preparation for productive 
sloping. Many working places have now 
been established and are awaiting opening 
of the concentrator. 


During 1959 and 1960, to date, efforts 
ave been concentrated on construction, 
‘Xcavation and site preparation for pro- 
Uction. During this period the power- 
use, machine shop, dry house and 


additional housing facilities were com- 
Dleted, 


U 


Work is well advanced on the 1,500 ton 
daily capacity concentrator, The crusher 
is in place, the ball mills are being 
installed, equipment is being installed and 
steel erection is now in progress. 


The programme of wharf construction 
is well advanced to permit the eventual 
docking of 10,000 ton freighters. Later 
concentrates will be loaded for shipment 
to smelters by a cantilever conveyor 
hinged from a transfer tower established 
on the wharf. 


Besides the.accelerated programme of 
underground development and_ surface 
construction, the company carried out 
underground drilling on an intermittent 
basis in the first half of last year. 


In the final quarter this work was 
increased to provide the development 
programme with ore outlines for stope 
preparation. Recent drilling has largely 
confirmed the original ore indications and 
is now progressing beyond the limits of 
the original Meme orebody. A total of 
27 drill holes, combined with the develop- 
ment programme, added 192,350 tons of 
ore to proven reserves. 


A recalculation of ore reserves at 
December 31, 1959, showed that primary 
and proven reserves in the Meme No. 2 
zone totalled 2,422,350 tons grading 
2.33 per cent Cu. Indicated reserves in 
Meme No. | totalled 235,290 tons grading 
1.70 per cent while indicated reserves at 
Casseus were 976,000 tons of 1.31 per cent 
ore. The overall total was 3,633,640 tons, 
averaging 2.02 per cent copper. 


The recoverable value of the silver and 
gold content of ore reserves is estimated 
at $1.25 per ton. 


Following tune-up operations and the 
mine settling down on a normal pro- 
ductive basis it is expected management 
will divert some attention to the pros- 
pecting potential of the vast acreage, held 
under concession, in the Republic. To 
date only limited attempts have been 
made to explore other mineral possibilities 
known to exist on the Island. 


NORTH RANKIN 


North Rankin Nickel Mines operating 
Canada’s most northerly nickel-copper 
mine at Rankin Inlet, Hudson Bay area, 
made, during 1959, a record shipment of 
5,098,659 Ib. nickel and 1,339,205 Ib. 
copper, in concentrate form, to the Fort 
Saskatchewan, Alberta, ammonia leach 
plant of Sherritt Gordon Mines Ltd. for 
treatment. 


The concentrator operated on a routine 
basis throughout 1959 and_ yielded 
4,567,587 lb. nickel and 1,215,257 Ib. 
copper from the treatment of 78,180 tons 
of ore averaging 3.72 per cent nickel and 
0.87 per cent copper. 


As at December 31, 1959, proved ore 
reserves above the 300 ft. level totalled 


271,955 tons averaging 0.864 per cent 
copper and 3.21 per cent nickel. 


Main mine developments in 1960 will 
entail completion of drives east and west 
on the 200 ft. level to explore drill 
indicated ore well beyond the present 
limits of the known orebodies. 


Detailed and ground study will be 
directed during the 1960 summer season 
to the 125 square mile area covered by 
aerial survey in 1959. Further work will 
be directed to the favourable showings 


ST. PATRICK’S 


St. Patrick’s Copper Mines Ltd., the 
Republic of Ireland subsidiary of Irish 
Copper Mines Ltd., controls the most 
modern and largest copper-pyrite concen- 
trator in Europe, located on the coast 
some 45 miles from Dublin, in the County 
of Wjcklow. 


The 4,000 ton per day capacity concen- 
trator commenced operations in October, 
1958, and milling and mining have been 
continuous since that date. Copper pro- 
duction and some pyrite concentrates 
have been marketed in Europe. 


Consolidated Mogul began exploring 
other Irish mineral possibilities through 
the South-East Ireland Syndicate in 1959. 
An aerial survey was completed and 
results of this work will probably be 
followed up by additional exploration 
work this year. 


The main Irish mine workings are 
developed by the Knight haulageway, 
being an incline tunnel driven on a 
12 deg. slope in the footwall of the ore- 
bodies. This has permitted easy and cheap 
access to the ore. The bulk of the mill 
feed has been drawn from this source 
although the main mine _ has_ been 
providing something less than 3,000 tons 
of ore daily to the mill. In 1959, steps 
were taken to develop the nearby 
Tigroney mine where it is estimated that 
later in 1960 approximately 1,000 tons of 
additional ore will be made available 
daily for the mill. Completion of mine 
development at the Tigroney will permit 
St, Patrick’s reaching its productive goal 
of 4,000 tons of ore daily. 


Recent diamond drilling and channel 
sampling on and above the Deep Level 
at the Tigroney Mine have indicated 
1,300,000 tons of 1.05 per cent copper 
available for mining in the current 
development programme. This  under- 
taking will also permit the company 
tapping the Cronebane workings where 
earlier ore estimates indicated 1,904,000 
s.tons, grading 1.18 per cent copper, 1.05 
per cent lead and 1.58 per cent zinc. 


Excluding the Tigroney ore estimates 
the St. Patrick’s copper ore reserves are: 
uncovered adjacent to the main North 
Rankin mine workings. 





Location S.tons Copper 
13,300,000 1.07 
3,300,000 1.36 
1,904,000 1.18 
448,000 0.12 


South Lode .. 
Pond Lode .. 
Cronebane 
Lead-Zinc 


Total .. 18,952,000 _—‘'1.109 





Zinc Sulphur 
6.7 
18.1 
10.6 
14.3 


9.256 
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Canada 


The International Nickel Co. of Canada Ltd. 


URING the past year a significant 
recovery took place within Inter- 
national Nickel Company of 
Canada Limited. Statistics give 

evidence of this recovery showing nickel 
deliveries as 317,040,000 Ib. in 1959 as 
compared to 205,800,000 Ib. in 1958. 
The principal reason for this upward trend 
is the steadily increasing demand for the 
metal itself, a demand showing industry’s 
reliance on nickel supply and its applica- 
tions. 


At the present time vast resources of 
proven ore are available as may be illustra- 
ted by the fact that proven ore reserves were 
264,864,000 s.tons on December 31, 1959, 
for the Sudbury, Ontario, district. In 
Manitoba no figures are yet available for 
proven ore reserves, as priority has been 
given to the underground development 
necessary to bring the mine into operation; 
and further drilling necessary for the deter- 
mination of proven ore reserves has been 
deferred. ° 


The Sudbury area forms the world’s 
largest known nickel deposit; production 
from this deposit is still increasing and it is 
estimated that when the development of 
the Manitoba project is complete the total 
output of nickel from the company will be 
385,000,000 Ib. per annum, approxi- 
mately 63 per cent of the Free World’s pro- 
duction. Free World production of nickel 
last year reached an estimated 515,000,000 
Ilb., surpassing the recorded high of 
489,000,000 Ib. in 1957. Consumption 
of nickel by the free world in 1959 was 
420,000,000 Ib., the previous high being 
415,000,000 Ib., also in 1957. Deliveries 
not consumed in 1959 represented ship- 
ments to the U.S. government by pro- 
ducers other than International Nickel 
Company. 


RISING DEMAND 


International Nickel market research, 
along with the general overall rise in world 
business activities, contribute much to this 
demand in nickel. In the U.S. the prin- 
cipal markets for nickel grew progres- 
sively stronger throughout 1959 despite 
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were? 
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the steel strike during the latter part of the 
year. The effect of this strike was, however, 
offset considerably by pronounced market 
gains in the U.K. and other European 
markets. Demand for nickel in Canada was 
apparently the same as in preceding years, 
but on a world-wide basis, all nickel con- 
suming industries assisted in increasing the 
demand with stainless steel and nickel 
plating providing notable contributions. 


The market price for electrolytically 
refined nickel has remained constant since 
1956. This price is 74 cents (U.S. currency) 
including for customers in the U.S., the 
14 c. import duty. In the U.K., the price 
remains at £600 per I.ton. 


THE THOMPSON MINE 


International Nickel’s development of 
new nickel deposits at Thompson, Mani- 
toba, is progressing to schedule. The instal- 
lation of the 2,100 ft. production shaft and 
the 1,057 ft. development shaft have been 
completed. In July of this year, the first 
smelter operation will commence and full 
scale production will be reached by 1961, 
adding an expected 75,000,000 Ib. of 
nickel to the company’s annual nickel 
producing capacity. The entire enterprise 
represents a capital investment of 
$125,000,000 of company funds, all with- 
out market guarantees or government 
subsidies. 


Early in 1959 decision was reached that 
the output of the Thompson mine would 
be refined at Thompson. Since this decision, 
construction of the refinery has proceeded 
rapidly, and it is expected that production 
of refined nickel will begin early next year. 
The refinery will utilize a new process, 
developed by the company’s research staff, 


and based on the direct electro-refining of 
nickel sulphide. 


In the development of the Thompson 
town site, facilities will be provided for 
2,000 International Nickel employees and 
their families as well as individuals em- 
ployed by other firms. By the end of 1959, 
some 230 homes had been built and 
occupied. A number of apartment buildings 
and other buildings are under construction, 
the first public school was opened in 
September, and a hospital as’ well as 
municipal buildings are nearing completion. 
Other structures essential to the life of a 
modern community consisting of 8,000 
persons are a theatre, telephone exchange 
and railway station. In addition, substantial 
progress has been made by the Manitoba 
Department of Public Works on the con- 
struction of a highway which will unite 
Thompson with Manitoba’s road network. 


PROGRESS IN BRITAIN 


In recent years a number of development 
plans have been carried out in the U.K. by 
The Mond Nickel Company Limited, 
English affiliate of The International 
Nickel Company. The building of a 
nickel pellet production plant of greater 
production capacity was completed during 
the early part of 1958 and is located at 
Clydach, South Wales. This modernization 
programme continues to expand; a new 
power house supplements power supplied 
by the grid and provides process steam 
for use in the wet refining processes opera- 
ted for the production of a wide range of 
chemical salts. 


A new laboratory has been built to pro- 
vide effective process control and to ensure 
that the quality of the product is main- 


General view of the Thompson, Manitoba, plant site of The International Nickel Co. 
of Canada, Ltd., showing the 500-ft. chimney, the steel skeleton of the quarter-mile- 
long nickel refinery rising in the left foreground. The smelter, left, is rapidly being 
closed in. To the right of the smelter are the mill and the headframe of the Thompson 
Mine production shaft. In the right foreground are the shops, general changehouse and 
other service buildings. In the background are the steel towers of the power line to The 
Manitoba Hydro-Electric Board’s new plant, 53 miles away at Kelsey, which will furnish 
power for the Inco project and the nearby town of Thompson 
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tained at the highest possible level. Com- 
plementary to this, Henry Wiggin and 
Company Limited, a subsidiary of The 
Mond Nickel Company, has expanded at 
Hereford to meet the new and increasing 
demand for their specialized high-nickel 
alloys. This programme is scheduled for 
completion in 1962. 











The Mond Nickel Company’s Develop- 
ment and Research Department objectives 
are to promote new applications for the 
company’s product, and extend present 
uses, and to aid users of their products in 
selecting the proper materials for the 
desired results. This approach to develop- 
ment and research was adopted by The 
International Nickel Company in the early 
1920’s, and since the merger of the two 
companies in 1929 the Development and 
Research Departments on both sides of the 
Atlantic have worked together on a co- 
operative basis. 



















































































































The main research laboratory of Mond 
Nickel Company is situated at Birmingham 
and its work concerns, primarily, nickel 
and nickel containing materials. Thirteen 
sections divide the work, each of which 
controls certain fields of metallurgy, e.g., 
steel, cast iron, high temperature materials, 
alloys having magnetic and other special 
physical properties, electrodeposition, wel- 
ding, corrosion, etc. The sections currently 
working on subjects such as these have 
available to them a broad range of up-to- 
date research equipment, which is continu- 
ally being extended as need arises. For 
example, at present there are 240 creep and 
stress-rupture machines in constant opera- 
tion in the high-temperature materials 
laboratory. In other departments modern 
equipment is now being used for melting 
and heat treatment, for mechanical, elec- 
trical magnetic, and corrosion testing, and 
for microscopical examination and other 
forms of work required in the study of 
metals. 

















































































The initial model of a new automatic 
double beam X-ray fluurescence spectro- 
meter was installed in the laboratory in 
June, 1959. This model, made by Solartron, 
performs non-destructive, precise measure- 
ment of those constituents of an alloy 
which exceed 0.1 per cent. Moreover, only 
recently, the first commercially produced 
solids mass spectrometer was installed. This 
tquipment furnished by Méetropolitan- 
Vickers, analyses for all elements in the 
aoa Table down to one part in 100 
million. 

















Situated at Acton, London, is another 
development and research laboratory. This 
laboratory is responsible for work on 
Properties and applications of metals 
found in the platinum group. 





























TECHNICAL INFORMATION 
SERVICE 























Bolstering development and_ research, 
8 Well as industry itself, is the Technical 
information Section whose function is to 
keep all departments of the company well 
itformed in connection with international 
thnical literature on nickel-containing 
Materials. This particular section has been 
existence for thirty years supplying con- 

porary information whenever necessary. 
Awealth of reserve information is retained, 
‘instantly employed by the research staff 
ot short or long-term projects. 
























































Through technical publications, informa- 

and data are given to industry in 
*teral. Such subjects might, for example, 
‘neern electrodeposition of nickel, high- 


‘mperature alloys and materials used in 





























the petroleum industry. “The Nickel 
Bulletin,” the company’s monthly periodi- 
cal, bears detailed abstracts of technical and 
patent information, and the “INCO-Mond 
Magazine” as well as “Wiggin Nickel 
Alloys” produces articles concerning the 
many applications of nickel. In this manner, 
the company hopes to assist industry with 
metallurgical problems involving uses of 
high-grade materials. Additional informa- 
tion is interchanged with the nickel infor- 
mation centres in France, Belgium, Ger- 
many, Italy, Switzerland, South Africa, 
India and Australia. 


IMPORTANCE OF STAINLESS STEEL 
MARKET 


The primary market for nickel today is 
stainless steel. These steels contain a mini- 
mum of 12 per cent chromium and many 
may contain up to 17 to 35 per cent nickel. 
18/8 stainless steel (18 per cent chromium 
and 8 per cent nickel) is at present most in 
demand being applied extensively in the 
domestic field where there is a growing 
appreciation of its quality. Stainless steels 
possess the valuable properties of attrac- 
tive appearance, resistance to corrosion, 
high strength and ductility. 


Contemporary architects are becoming 
increasingly aware of the impressive pro- 
perties and availability of stainless steel. 
Specific application of the standard mill 
form has been extensively used for curtain 
walls, store fronts, and windows, in the 
U.S. Advances currently being made in 
the architectural field are now being 
recognized as great potential markets 
for stainless steel. 


Stainless steels have shown an advance 
economically as well as technically for the 
increased amount of bright work on 
passenger cars. Another development is 
the current interest in smog-controlling 
devices which, it is anticipated, will be 
constructed of stainless steel. 


Early in 1959, International Nickel con- 
ducted a “Gleam of Stainless Steel’ pro- 
motion to increase the use of nickel stain- 
less steel products. A similar programme, 
was undertaken in the U.K. by The Mond 
Nickel Company. As a result of the 
success of this promotion, it is being 
repeated this year on a greater scale, with 
even more extensive participation by trade 
and industry groups. 


NICKEL-CHROMIUM PLATING 


Nickel-chromium plating provides 
another very important and increasing 
market for nickel. On November 11, 1959, 
the current British Standard, B.S. 1224- 
1959, was issued and is expected to serve 
as a beginning for a general upgrading of 
chromium plating finishes. To supplement 
this, a nation-wide campaign is being 
launched introducing a labelling scheme so 
that producers of chromium plated pro- 
ducts can show their customers that their 
plating is up to standard. In addition, non- 
destructive measuring instruments are cur- 
rently being introduced to platers and 
manufacturers so as to enable them to 
compare their products with the accepted 
standard. 


The prime importance for nickel- 
chromium plating is that the nickel pro- 
vides a corrosion-resistant surface. The 
chromium is deposited on the nickel giving 
the hard brilliant finish. In the event that 
insufficient nickel is deposited, a corrosive 
element can attack the basis metal, so it is 
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apparent that the layer of nickel rather than 
the layer of chromium is the decisive 
factor deciding the quality and durability 
of the finished product. At present, Mond 
Nickel Company is spending considerable 
time and money promoting _ nickel- 
chromium plating and is working in close 
collaboration with the British Standards 
Institution and the British Non-Ferrous 
Metals Research Association, but success 
depends to a large extent on support from 
the manufacturers. 


HIGH TEMPERATURE ALLOYS 


Production of high-nickel alloys con- 
tinued to consume substantial quantities 
of nickel during 1959 and an increasing 
number of manufacturers undertook pro- 
duction of these materials. Motors and 
engines of all types are currently using 
nickel alloys capable of withstanding 
higher and higher temperatures and sub- 
sequently a great deal of research is being 
devoted to this activity. For gas turbines 
and jet engines, age-hardenable base nickel 
alloys have recently been developed per- 
mitting the higher turbine blade tempera- 
tures required for greater efficiency. The 
transition from piston engines to jet and 
prop-jet power for faster commercial air- 
craft establishes a market for high-nickel 
alloys that should continue to expand. 


However, it is possible that the greatest 
opportunities for nickel within the gas 
turbine field exist in the automotive industry. 
While gas turbine powered trucks and 
passenger cars are only emerging from 
prototype stages, the temperature and stress 
requirements of the metals involved in 
these experimental models, as constructed 
with conventional designs, are such that 
several times as much nickel per engine 
may be required. 


The trend in the steam turbine field has 
also been towards higher and _ higher 
steam temperatures. Nickel-base alloys are 
now under development for steam lines and 
critical areas of turbines. In the nuclear 
power field, the high resistance to stress 
corrosion cracking of alloys possessing an 
excess of 40 per cent nickel has led to more 
extended use of nickel-chromium and 
nickel-copper alloys. 


THE OUTLOOK 


The outlook for the nickel industry is 
bright. As depicted earlier in this article 
deliveries last year were extraordinarily high 
and every indication shows that deliveries 
will continue to increase. In 1961, when 
the Thompson mine operates to full 
capacity, Free World nickel production will 
exceed the expected nickel consumption 
for that year. In so far as the current year 
is concerned, the U.S. Government main- 
tains stocks of surplus nickel, said by 
government officials to be in excess of 
strategic requirements. This surplus com- 
pensates any curtailment of supplies from 
Cuban production in 1960. The supply of 
nickel is therefore plentiful for all pro- 
ducers, manufacturers and buyers. 


In the 1959 annual report, the president 
of the company, Mr. Henry S. Wingate, 
stated: “The outlook for 1960 is for 
continued capacity production at our 
mines, smelters and refineries. The com- 
pany will continue most certainly its pro- 
gramme for market development and 
research on new and expanded uses of 
nickel. If the present high level of industrial 
activity continues, we look forward to re- 
cording another very satisfactory year.” 
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The Keevil Interests 


An Important New Group 


Canadian and U.S. University 

degrees, is one of the bright 
lights in Canada’s 
industry. 


GEOPHYSICIST, Dr. Norman B. 
A Keevil, holding a string of 
illuminated mining 


He is the head of a gold mining empire 
with a record of having produced over a 
quarter billion dollars in bullion and silver; 
the companies having returned to date 
$82,000,000 in dividends to shareholders 
scattered throughout the world. 


It is Canadian history that Dr. Keevil’s 
accomplishments in gold productivity were 
the outcon’e of the resourceful application 
of financial wizardry. He achieved control 
of successful corporations by simply 
buying them out, through private negotia- 
tion, or by purchasing stock on the open 
market. 


Dr. Keevil is one of the believers in 
applying geophysics and scientific measures 
to eliminate unproductive ground quickly 
as the best means of finding orebodies. 
This comparatively recent development in 
mining exploration led Dr. Keevil into the 
mining industry through his Geo-Scientific 
Prospectors and Mining Geophysics Co. 


COMPANIES IN THE GROUP 


These companies eventually permitted 
acquiring control of well established and 
successful companies, operating in Ontario 
and Quebec gold fields and in companies 
holding substantial share interests in other 
productive properties. 


The companies, estimated to be worth 


in the neighbourhood of $35,000,000, are 
tabulated below: 


Geo-Scientific Prospectors: as the 
name implies is engaged in systematic 
exploration of Canadian mining areas, 
using scientific prospecting methods. 


Mining Geophysics Company: opera- 
ting throughout Canada in close con- 
junction with the foregoing corporation. 


Goldfields Uranium Mines Limited: a 
holding company owning shareholdings 
of importance and actively participating 
in search of mining properties. 


Pickle Crow Gold Mines Limited: a 
successful gold producer in Ontario, 
owning shares of other producing 
companies. 


Teck-Hughes Gold Mines Limited: a 
gold producer with a long record of pro- 
ductivity in Ontario. The company also 
owns shares in other gold producers and 
exploration companies. 


Lamaque Gold Mines Limited: one 
of the senior gold producers in north- 
western Quebec, just recently having 
discovered a new gold deposit. 


Consolidated Howey Gold Mines 
Limited: a former Ontario gold producer 
holding important shareholdings in base 
metal and gold production. 


Temagami Mining Company Limited: 
a successful high-grade copper producer 
operating in Ontario. 


A brief synopsis of the more important 
aspects of these corporations is given 
below: 


TECK-HUGHES 


Teck-Hughes Gold Mines commenced 
production in the Kirkland Lake district 
of Ontario in 1917. Since that date the 
mine produced $100,049,671 to February 
28, 1960, from the treatment of 8,626,894 
tons of ore containing 3,499,570 f.oz. of 
gold. The current year saw the company 
topping the $50,000,000 mark in dividends, 
The actual amount is now $50,064,512. 


While the Teck mine has been regarded 
to be operating on a salvage basis for the 
past 10 years the company continues to 
find added tonnages that seem to lengthen 
the life span of the mine. 


Teck also owns 81 per cent of the out- 
standing stock of Lamaque Gold Mines; 
controls Teck Exploration Co., actively 
engaged in prospecting, field examinations, 
etc., and recently acquired control of 
Rocdor Mines Limited, situated to the 
south-west of Lamaque and now preparing 
for an aggressive programme of mineral 
exploration. 


LAMAQUE 


Lamaque Gold Mines Limited is one of 
the pioneer producers of the Bourlamaque 
district in north-western Quebec. Produc- 
tion is on the basis of 2,000 tons per day, 
having commenced on April 9, 1935. To 
February 28, 1960, the mine had yielded 


A scenic view of Lamaque Gold Mines Ltd. in the Bourmaline district of Quebec. 
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$94,136,943 in bullion, recovered from the 
treatment of 11,555,496 tons of ore con- 
taining 2,534,737 f.oz. gold. Dividend pay- 
ments total $18,315,000. 


Current ore reserves approximate the 
tonnages treated over the past 15 years. 
Recent investigation on the property by 
airborne scientific methods and by diamond 
drilling suggests Lamaque has discovered 
an entirely new mine some distance from 
normal underground workings. 


Initial interpretation of the new Lamaque 
discovery is reported by Dr. Keevil as 
extremely difficult, but he states that values 
have been obtained over a strike length 
drilled to date of 150 ft. and to a vertical 
depth of 300 ft. The average grade is 0.50 oz. 
gold per ton. The vein structure is known to 
continue to depth and is similar in character 
to the vein structure of the main mine. 


As a means of protecting the discovery, 
Lamaque acquired a 50 per cent interest 
in Villemaque Gold Mines Limited (a 
straight prospect), holding property to the 
south. Lamaque and associates propose 
financing a works programme on this new 
holding. 


Lamaque’s wholly-owned subsidiary is 
Lamaque Exploration Co. Ltd., operating 
in an explorational capacity seeking out 
new ore deposits. 


In addition substantial shareholdings are 
held in Consolidated Howey Gold Mines 
(a holding company); Coppercorp Mines 
(a copper prospect with a deposit partially 
developed in Ontario); Geco Mines (a 
large base metal producer in Ontario); 
Mattagami Lake Mines (holding a new 
base metal deposit of major importance in 
Quebec, being developed by McIntyre 
Porcupine Mines, Noranda Mines and 
Canadian Exploration Ltd.); Pickle Crow 
Gold Mines (an Ontario gold producer); 
Temagami Mining Co. (an Ontario copper 
producer); Watson Lake Mines (a base 
metal prospect holding acreage in the 
Mattagami Lake district of Quebec). 
Together with Teck-Hughes the Lamaque 
also owns a 22 per cent interest in Empresa 
Fluorspar Mines and varied positions in 
a string of actively prospecting syndicates. 


CONSOLIDATED HOWEY 


_ Consolidated Howey Gold Mines Ltd., 
is a holding and exploration company 
operating in the foregoing capacity since 
suspending mining operations in the Red 
Lake district of Ontario in 1941. To date 
of suspension production totalled 
$13,167,114 in bullion from treatment of 
5,158,376 tons of ore, containing 421,247 
foz. of gold. The company has paid out 
$2,240,000 in dividends. 


Consolidated Howey is taking active 
steps to return to explorational activity by 
conducting geophysical application to the 
old producing property where gold was re- 
covered over a 12-year period at the re- 
markably low cost of $1.50 per ton. 
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Dr. N. B. Keevil. Pickle Crow Gold Mines are in background 


Other exploration work is also planned 
for the Patricia district and elsewhere 
alone, and in association with other 
companies in the Keevil group, aimed at 
getting Consolidated Howey more directly 
in mining activity once again. 


Consolidated Howey’s principal outside 
interest is a block of 461,000 shares of 
Geco Mines Ltd., the latter operating an 
important base metal mine in the Mani- 
towadge area of Ontario, under the control 
of Mining Corporation of Canada Limited. 
The Geco investment alone represents a 
current market value of $7,900,000. 


Other Consolidated Howey participa- 
tions include shareholdings in Teck-Hughes 
Gold Mines, Willroy Mines debentures, 
high-yield notes, other dividend-paying 
investments and minor holdings in several 
mining prospect ventures. 


TEMAGAMI 


Temagami Mining Company, Ltd., owns 
a producing high-grade copper mine on the 
east arm of Lake Temagami, in the heart 
of Ontario’s finest summer playground- 
tourist resort area. Prior to commencing 
operating a 200 ton daily capacity concen- 
trator in early 1959, the mine had shipped 
high-grade copper ores direct to smelters 
for recovery. High-grade ore reserves are 
equal to about three years’ milling capacity. 


PICKLE CROW 


Pickle Crow Gold Mines Limited oper- 
ates a 480 ton daily capacity mill in the 
Patricia district of Ontario, where produc- 
tion commenced on April 17, 1935. To 
February 28, 1960, the mine grossed 
$43,476,980 in bullion from treatment of 
2,759,550 tons of ore containing 1,205,261 





Company 


Teck-Hughes Gold Mines Ltd. .. 
Lamaque Gold Mines Ltd 

Pickle Crow Gold Mines Ltd. 

“ F" Roeenn Howey Gold Mines 


Production from 
Commencement to Tons Gold 
February 28, 1960 Milled oz. Paid 
$ 


100,049,671 
94,136,943 11,555,496 2,534,737 18,315,000 
43,496,980 


13,167,114 


Dividends 


8,626,894 3,499,570 50,064,512 
2,759,550 1,205,261 12,375,000 


5,158,376 421,247 2,240,000 








Totals 250,850,708 28,100,316 7,660,815 82,994,512 
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f.oz. of gold. Dividend disbursements now 
total $12,375,000. 


Since coming under the management 
control of Lamaque Gold Mines, the 
Pickle Crow has instituted an aggressive 
exploration and development programme 
as a means of broadening the ore picture. 
New ore lengths have been uncovered and 
as the property seems to lend itself to 
additional possibilities, the company is 
now conducting a geophysical survey and 
a geological map over the five-mile length 
of the property on surface and remapping 
geographically all the underground work- 
ings. 


PROSPECTING 


A long believer in the scientific approach 
to the location and ultimate development 
of orebodies, the geophysical and geolo- 
gical teams, operating under the wing of 
the Keevil group, have many programmes 
in hand at varied locations throughout 
Canada. In particular special effort is 
being directed to the ore possibilities on 
properties adjoining the favourable new 
developments being realized by Lamaque 
Gold Mines in the Bourlamaque district 
of Quebec. The heavily overburdened areas 
can best be investigated by airborne and 
ground surveys, etc., and the Keevil organi- 
zation is steeped in knowledge and scientific 
lore to ferret out new deposits in Canada’s 
vast number of mineralized areas. 


The Keevil group recently commenced 
broadening its foreign participations by 
using geo-chemical methods in investigating 
the copper potential of the Republic of 
Jamaica. The company has also widened 
its Canadian efforts by joining with other 
Canadian, U.S. and British interests in 
widening scope of exploration throughout 
Canada. 


It is estimated expenditures of the Keevil 
group of companies will approximate in the 
neighbourhood of $1,000,000 in the current 
year. This total will be spent on airborne 
and ground programmes together with 
fairly extensive diamond drilling on numer- 
ous properties. 


Dr. Keevil and his group are rather proud 
with the background of the companies 
now under their control. The disbursement 
of $82,994,512 in dividends from commence- 
ment of productivity constitutes a notable 
achievement. 
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The Rio Tinto Company, Ltd. 


1959. The first was the decision of 

the U.S. Authorities not to 
exercise their options on the production 
of the Canadian uranium mining com- 
panies after the expiration of their present 
contracts. The second was the acceptance 
of the offer made by Rio Tinto (Southern 
Rhodesia) Ltd. to acquire the entire share 
capital of The Cam and Motor Gold 
Mining Co. (1919) Ltd. 


The consolidated net profit of the group 
increased from £1,470,000 in 1958 to 
£1,847,000 in 1959, due principally to a 
substantial increase in the dividends from 
the company’s investments in the 
Northern Rhodesian copper mining 
companies, and also to a full year’s profit- 
able operation by Mary Kathleen 
Uran'um Ltd. in which the parent com- 
pany has a 51 per cent interest. 


WO developments of importance 
to Rio Tinto occurred during 


Offsetting these increases, however, 
were a decreased dividend from Cia. 
Espafiola de Minas de Rio Tinto, S.A., 
further decreased by a devaluation of the 
peseta; a decrease in the profits of Kern 
Oil Co. Ltd. due to reductions in the 
prices of crude oil; an almost complete 
elimination of the profits of the Pyrites 
Co. Inc. due to decreases in the price of 
cobalt and to the steel strike in the U.S.; 
and a decrease in the interest received on 
short-term investments. 


At the end of 1959, The Rio Tinto Co.’s 
percentage interests in various minerals 
were approximately distributed as fol- 
lows: Copper, 41 per cent; uranium, 
equity 21 per cent, loans 10 per cent; oil 
16 per cent; other, 12 per cent. 


CANADA 


Good progress was made during 1959 
by the four uranium producing companies 
in the Blind River area of Ontario— 
Algom, Milliken Lake, Northspan and 
Pronto. The announcement in November, 
1959, that options would not be exercised 
by Eldorado Mining and Refining Ltd., 
the Canadian Government purchasing 
agency, and the U.S. Atomic Energy 
Commission, was therefore especially dis- 
appointing. 


In effect, the U.S. Authorities decided 
not to purchase additional quantities of 
uranium from the Canadian mining 
industry after the completion of the 
original contracts in 1962-63, but offered 
to have deliveries under the existing 
contracts stretched out into the post- 
contract period until November, 1966, 
and to make partial advance payments on 
deliveries of uranium concentrates so 
deferred. 


To meet this situation, the shareholders 
of the four companies under Rio Tinto’s 





management have approved a plan of 
amalgamation to take advantage of the 
stretch-out provisions. The amalgamated 
company, to be known as Rio Algom 
Mines Ltd., is expected to be formed 
during June, 1960. 


The issued capital of Rio Algom will 
be 9,992,132 n.p.v. shares, issued for 
shares in the individual companies in the 
proportion 165 for 100 Algom, 14 for 100 
Milliken Lake, 13 for 100 Northspan, and 
35 for 100 Pronto. The net beneficial 
interest of The Rio Tinto Mining Co. of 
Canada Ltd. will be 37.6 per cent and 
that of the parent company approximately 
20 per cent. Rio Algom will assume the 
whole indebtedness of the individual 
companies, which it is estimated will 
amount to $80,000,000 at June 30, 1960. 
Repayment should be completed during 
1963. Against this, Rio Algom will benefit 
from the acquisition of large tax credits 
from Northspan and Milliken. 


The new company, Rio Algom, will 
take over a master contract for the 
undelivered portions of the present con- 
tracts of the four companies, amounting 
to about 27,700,000 Ib. U;0; at June 30, 
1960, and stretch out deliveries until about 
November, 1966. By concentrating oper- 
ations in the more economic mines, i.e. 
Algom Quirke and Algom Nordic, the 
combined profitability will be increased, 
but the total profits will be spread over 
nearly 6} years instead of over only from 
2-3 years. The operating mines improved 
their working efficiencies during 1959 and 
further reductions in costs were achieved 
during the first quarter of 1960. 


Algom Uranium Mines Ltd. 


In May, 1959, Algom entered into an 
extension to its original contract with 
Eldorado, for the delivery of 2,456,000 Ib. 
of U;Os at a price of $U.S.8.00 per Ib. 
Total poundage of U:O, under the 
original and extension contracts amounted 
to 22,256,000 lb., of which approximately 
13,605,000 Ib. had been delivered by 
December 31, 1959. 


The Nordic plant milled 1,041,300 tons 
in 1959 (1,108,380 tons in 1958) and, at 
the Quirke plant, 909,579 tons of ore were 
milled (1958: 963,835 tons). Higher 
efficiencies were reflected in the operating 
cost per ton milled which, by December, 
1959, had been reduced to $8.98 per ton 
(before administrative expense, interest, 
Ontario mining tax and amortization), 
with the prospect of further improvements 
resulting from changes in _ operating 
methods. Shaft deepening was completed 
at both mines. 


All of Algom’s outstanding funded debt 
was repaid by April, 1959, and a first 
dividend of $2.50 was paid in December. 





PRINCIPAL OPERATING SUBSIDIARY AND ASSOCIATED COMPANIES IN CANADA AND AUSTRALIA—RESULTS FOR 1959 


Miliiken Lake Uranium Mines Ltd. 


At Milliken 1959 was the first full year 
of production. Improvements in mill 
methods and equipment largely contri- 
buted to the decrease in operating costs 
from $11.32 per ton in 1958 to $10.36 
in 1959. Development work totalling 
56,578 ft. increased the proven ore 
reserves, By December 31, 1959, approxi- 
mately 3,169,600 lb. of U;Os had been 
delivered out of the contract total of 
9,143,300 Ib. In April, 1960, the com- 
pany repaid the original bank loan 
of $10,000,000, leaving outstanding 
$16,000,000 6 per cent First Mortgage 
Bonds. 


Northspan Uranium Mines Ltd. 


The two plants, Lacnor and Panel, 
operated at capacity during 1959. Lacnor 
milled 1,395,230 tons of ore (1958: 
1,268,939 tons). Panel milled 1,110,029 
tons (1958: 776,913 tons). Further 
improvements, particularly in manpower 
efficiencies, brought operating costs 
down sharply and in December, 1959, 
they were running at $11.07 per ton of 
ore milled at Lacnor and $10.16 per ton at 
Panel (before administrative expense, 
interest, Ontario mining tax and amortiz- 
ation). By December, 1959, approximately 
9,587,500 lb. U;O; had been delivered of 
the contract total of 26,673,000 Ib. 


Shaft deepening and development work 
was carried out, including conversion to 
track haulage at both mines. 


During the year, arrangements were 
made with the banks and bond-holders for 
a re-scheduling of debt repayment, with- 
out changing the final maturity date of the 
5} per cent General Mortgage Bonds. It 
is anticipated that the bank loans of 
$U.S.16,000,000 and $Can.11,000,000 will 
be retired before June 30, 1960, aided in 
part by funds supplied by amalgamating 
companies. 


Pronto Uranium Mines Ltd, 


In May, 1959, Pronto entered into an 
extension to its original contract with 
Eldorado for the delivery of 1,508,000 Ib. 
of U;O; at a price of $U.S.8.00 per lb. 
Poundage of the two contracts totals 
7,008,000 Ib. U;:O;s, of which approxim- 
ately 4,279,000 lb. had been delivered by 
December 31, 1959. 


During the year, Pronto acquired by 
the issue of 186,666 of its own shares, 
substantially all the property and assets of 
Pater Uranium Mines Ltd., a_ partly 
developed copper mine situated some four 
miles from Pronto. Pronto ceased mining 
uranium in April, 1960, and work 1s 
being concentrated on opening up and 
developing the Pater mine, ore irom 
which will be milled at the Pronto plant. 
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Algom Milliken Northspan Pronto Mary Kathleen 
1,951,000 1,058,000 2,548,000 577,000 480,000 
4 2.09 2.20 2.29 3.36 
$50,779,000 $22,192,000 $56,065,000 $12,897,000 £A6,475,000 
$12,912,000 $1,090,000 $2,353,000 $3,336,000 £A 1,968,000 
$10,841,993 pes a $2,710,713 £A781,506 
— $20,286,000 ® $77,401,000 $679,000 £A7,430,000 
$207,000,000 $94,500,000 $275,000,000 $55,000,000 aa 
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$U.S.19,648,000 = — '$U.S.12,064,000 —- 
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Two dividends, each of 50c. per share, 
were declared in August and in December, 
1959. A further dividend of 60 c. per share 
has been declared payable on April 20, 
1960, Pronto now has some $4,000,000 
working capital and its funded debt will 
be repaid during May, 1960. 


Rio Tinto Dow Ltd. 


With a view to assisting in the develop- 
ment of markets for their uranium 
interests, Rio Tinto decided to co-operate 
wih The Dow Chemical Co. in the 
formation of Rio Tinto Dow Ltd. in 
Canada in 1957, for the construction of a 
plant for the extraction of thorium from 
the uranium waste liquors of Algom 
Quirke. This plant is now operating profit- 
ably at its designed capacity of about 
150 tons per year of thorium in all forms. 
A large proportion of the output is sold 
in the U.S. in the form of a thorium 
magnesium alloy which is used in the 
manufacture of high-speed aircraft and 
rockets. 





Preston East Dome Mines Ltd. 






Reduced revenue from operations in 
1959 was partly offset by an increase in 
Emergency Gold Mining Assistance 
subsidy. 









Production of gold dropped from 
63,904 f.0z. in 1958 to 57,879 f.oz. in 1959, 
but the profit for the year was neverthe- 
less $123,014. Against this profit must be 
st a loss on disposal of an investment of 
$150,134 and an amount transferred to a 
pension fund trust of $40,000. 












Acquisition of the neighbouring Mid- 

camp claims, on which considerable 
development work was done in 1959, 
should provide larger and more easily 
mined orebodies. 









In December, 1959, Preston East Dome 

received from its holding in Algom a 
dividend of $7,067,125. In the same 
month, it declared a dividend of $1.00 per 
share, involving the disbursement of 
$6,728,000. 












Rix Athabasca Uranium Mines Ltd. 







Rix Athabasca is a relatively small 
wanium mine operating in the Beaver- 
lodge district of Saskatchewan. The com- 
pany, which owns no mill facilities, has 
been shipping ore to Lorado Mines Ltd. 
and Eldorado for custom milling, but it 
has now virtually depleted its orebody and 
wil soon cease its uranium operations. 
The company, however, has liquid assets 
of about $1,000,000 with which it plans 
to diversify into other activities. 
















Sandawana 
presentation to H.M. Queen Elizabeth the Queen Mother on the occasion of her visit 
to the Federation in May, 1960 


Devon-Palmer Oils Ltd. 


In June, 1959, The Rio Tinto Mining 
Co. of Canada assumed management of 
Devon-Palmer Oils Ltd., in which for 
some years the parent company in 
London has had a substantial indirect 
interest. In addition to its oil and gas 
Operations in Western Canada, Devon- 
Palmer is an equal partner with the Texas 
Gulf Sulphur Co. in extracting sulphur 
from gas produced at the Okotoks field in 
Alberta. A new plant has been built at a 
cost of $9,000,000, which reached its rated 
production capacity of 350 tons of 
sulphur per day in April, 1960. Manage- 
ment of the plant and marketing is being 
carried out by Texas Gulf Sulphur. 


Canadian Exploration 


Rio Tinto Canadian Exploration Ltd. 
continued active investigation of mineral- 
ized areas. 


In April, 1960, Rio Tinto Canada 
announced that it had taken an option on 
an iron ore property of North American 
Rare Metals Ltd. in the Temagami area 
of Northern Ontario, where drilling has 
indicated substantial reserves of magnetite. 


AUSTRALIA 


Mary Kathleen Uranium Ltd. 


Mary Kathleen had a most satisfactory 
year, during which 1,452,136 lb. of 


RIO TINTO RESULTS (Excluding special items) 




































(1) 
n excluded. 


‘mpany by The Rio Tinto Mining Co. Ltd. included. 
l interim for 1959. tNet Decrease in 1959 





Ordinary Profit and Loss Results Net increase in Rate of 
Shares Consolidated Parent Consolidated Dividend 
Year in Issue Fixed Assets (per cent) 
(£) (£000) (£000) 
1954 2,125,000 658 2,333 30 f.o.t. 
1955 4,250,000 1,009 1,087 3,534 IS Lot. 
1956 5,100,000 1,474 1,470 4,373 13 fox. 
1957 7,298,200 1,491 1,306 7,469 26 Gross 
(15 Gross 
1958 7,298,200 1,315 911 6,687 | 5 Gross* 
1959 7,298,200 1,716 886 (149)t 20 Gross 
NOTES 


lid. The proportion of profits of The Rio Tinto Mining Co. of Canada Ltd. attributable to The Rio Tinto Co. 


The assets of The Rio Tinto Mining Co. of Canada Ltd. have been excluded and the investment in that 
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Australia etc. 


emeralds were selected by the Southern Rhodesian Government for 


uranium oxide were produced and regular 
shipments were made under the contract 
with the U.K. Atomic Energy Authority. 
An electronic sorter is being installed to 
eliminate a proportion of waste from the 
ore before it enters the mill. The main 
crusher has also been increased in size to 
reduce operating costs. 


As there was only sufficient water in 
Lake Corella in March, 1960, to last until 
September, 1961, and as rainfall is 
unpredictable, it was decided to begin 
building a second dam. 


As development of the mine has pro- 
gressed, a considerable increase in 
indicated ore reserves has been estab- 
lished, calculated in December, 1959, to 
amount to over 4,000,000 tons grading at 
least 3 lb. U;O; per ton. 


During 1959, three sample lots of 
uranium concentrates were shipped under 
license to Japan. 


Exploration 


Exploration continued in north-west 
Tasmania in association with the Electro- 
lytic Zinc Co. of Australia Ltd., and in 
Queensland with the Siamese’ Tin 
Syndicate. In Tasmania, further work was 
done for the Government on the iron 
deposit near Savage River. 


SOUTH AFRICA 


Palabora Mining Co. Ltd. 


Diamond drilling of the low grade 
copper deposit at Palabora and _ the 
detailed study of its mining and metallur- 
gical problems continued throughout the 
year. Rio Tinto are associated in this 
project with Newmont Mining Corp. 
and Transvaal Ore Co. Ltd. Considerable 
progress was made in the evaluation of 
this property and an agreement was 
negotiated with the Phosphate Develop- 
ment Corp. Ltd. for the prospecting and 
possible eventual acquisition of some of 
the adjacent ground. 


SOUTHERN RHODESIA 
Gold 


In September, 1959, Rio Tinto (Southern 
Rhodesia) exercised its options on the 
two small gold properties to which refer- 
ence was made last year, namely Patch- 


Australia etc. 


way and Big Ben. ‘They are within the 
area over which Rio Tinto hold exclusive 
Prospecting Orders near the town of 
Gatooma and which, during the year, was 
extended from 94 sq. miles to 47 sq. 
miles. In November, with a view to 
making its operations in Rhodesia self- 
supporting and to diversifying its interests 
there, Rio Tinto (Southern Rhodesia) 
made an offer to acquire all the 4,500,000 
ordinary shares of 2s. 6d. each of The 
Cam and Motor Gold Mining Co. (1919) 
Ltd. at a price of 11s. per share. As the 
offer was accepted in respect of more than 
90 per cent of the shares, Rio Tinto 
exercised their statutory right to acquire 
the balance. The operation and develop- 
ment of all these gold interests will now 
be co-ordinated. 


Emeralds 


In October, 1959, Rio Tinto (Southern 
Rhodesia) acquired an interest in the 
Sandawana Emerald Deposit in the 
Belingwe district and in two Exclusive 
Prospecting Orders covering about 44 sq. 
miles of the surrounding country. A great 
deal of work has to be done before the 
value of the deposit can be assessed or 
before it is known whether there are other 
deposits within the area. This is a compar- 
atively small investment, but several 
parcels of high quality emeralds have 
been despatched and have found a ready 
market. 


Pyrites 

In addition to retaining a one-third 
interest in Cia. Espafola de Minas de Rio 
Tinto, Rio Tinto in London continued to 
provide certain technical and commercial 
services for the Spanish company. The 
export of pyrites in 1959 was limited by 
increasing competition from brimstone, 


SPAIN 


despite further reduction in the price, but 
this was offset by increased deliveries in 
~ at improved prices. Total deliveries 
of pyrites were 707,000 tons (1958: 789,000 
tons), of sulphur 33,000 tons (34,000 
tons), and of copper from all sources 
5,400 tons (5,600 tons). 


KERN OIL 


Production from the properties of Kern 
in California and Trinidad amounted to 
2,204,145 bbl. gross (1958: 2,261,150 bbl. 
gross). While the rate of production has 
been maintained, development drilling has 
proved new reserves. The total reserves at 
the end of the year, after reappraisal, 
were greater than a year earlier, Because 
of the lower prices for crude oil which 
prevailed, gross revenue declined to 
£1,668,000 (1958: £1,890,000) and the net 
profit to £238,000 (£392,000). 


Exploration work in the U.S. is now 
principally in the states of Wyoming, 
Utah, Montana and Colorado, through 
the wholly-owned American subsidiary, 
St. Helens Petroleum Corp., but a start 
has also been made by Kern in Louisiana. 
Some success, though yet minor, has been 
achieved in Wyoming. 

In Trinidad, a start was made in 
January, 1960, to test the Kern off-shore 
area in the Gulf of Paria, but it is too 
early yet to indicate what the results 
might be. 


UNITED KINGDOM 


In October, 1959, Rio Tinto assumed 
responsibility for the management of 
Mandoval Ltd. which sells vermiculite 
produced by the Transvaal Ore Co. Ltd. 
Vermiculite is widely used in industry, 
as a lightweight thermal insulator. The 
latest development is for the lightweight 


fire protection of structural steel. 


NUCLEAR FUELS 


In November, 1959, Rio Tinto and Dow 
extended their collaboration and jointly 
acquired Thorium Ltd. in the U.K., which 
processes crude thorium materials and 
produces a variety of refined thorium and 
rare earth compounds. It also provides an 
outlet for part of the Rio Tinto Dow 
thorium output of the plant in Canada. 


In January, 1960, Elliot Lake Refineries 
Ltd. was incorporated as a wholly-owned 
subsidiary of Rio Tinto Dow Ltd. The 
company is conducting research and pilot 
plant work with a view to the construction 
of a uranium refinery in Canada. The 
refinery would process feed material from 
the Rio Tinto uranium mines and produce 
refined intermediate compounds for the 
nuclear fuel industry. 


Rio Tinto have recently acquired sub- 
stantial shareholdings in Nuklear-Chemic 
und-Metallurgie Gesellschaft m.b.H. 
(Nukem), and also in Austro-Chematom- 
Kernbrennstoff-Gesellschaft m.b.H. Other 
shareholders are Deutsche Gold-und- 
Silber-Scheideanstalt (Degussa), and Mal- 
linckrodt Nuclear Corp. in the case of the 
German company, and Degussa and 
Osterreichische Stickstoffwerke A.G. in 
the case of the Austrian. These new 
companies, which have both just been 
formed, will undertake the manufacture 
of uranium and thorium fuel materials 
and fuel elements and other operations 
in the nuclear fuel field. 

Nukem and Austro-Chematom-Kern- 
brennstoff G.m.b.H. have concluded 
licence agreements with Degussa. Nukem 
has also concluded an agreement for 
technical collaboration with Mallinckrodt 
Nuclear Corp. 





FEEBLY MAGNETIC ORES 


In all those climes where mineral winning is conducted 


you will find these famous machines treating Wolfram, 


Columbo-Tantalite, Titanium Ore, Chromium, Limonite, 


Iron sands, Corundum, Monazite sands, Rare earths— 


indeed most minerals of feebly magnetic character. 


M.J. TYPE SEPARATOR 


High speed separations and extrac- 
tion of one magnetic mineral. Multi 
units for difficult ores where selec- 
tive separation is required. 


World user equipment of high repute 
RAPID MAGNETIC LIMITED 


LOMBARD STREET, BIRMINGHAM 12 - TELEPHONE: ViCtoria 1137 - 


INDUCED ROLL 


Purification and concentration of 
free flowing granular material. 2 to 
6 Roll Models. Additional Rolls im- 
prove recovery and separation. 


TELEGRAMS: “MAGNETISM”, BIRMINGHAM 
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Australia 


Mount Isa Mines Ltd. 


becomes a national influence. Yet, in 

a comparatively short space of time 

Mount Isa Mines has achieved this 
status in Australia. 


[: is not very often that a mine 


Indeed, Mount Isa is the largest single 
enterprise in Queensland, the largest 
underground mining operation in Austra- 
ia, and the largest individual earner of 
Australian export income. These are only 


for Reconstruction and Development to 
effect satisfactory financial arrangements 
for the reconstruction of the railway. 
Suffice it to say that, after several false 
starts, arrangements were finally con- 
cluded towards the close of last year 
when the Australian government agreed 
to lend the Queensland government up to 
£A20,000,000 towards the £A30,000,000 
needed to rehabilitate the rail link. 








This was essential as the higher pro- 
duction rate imposed a great strain on the 
old power house, the energy generated 
being 24 per cent above that of the 
previous year with the result that small 
power failures were occuring. 


The Mica Creek power station is now 
in the process of being expanded to 60 
megawatts. Completion of this task is 
expected in the latter half of 1961. 


istructio some of the “firsts” which can be At that time, the Premier of Queens- . 
ada. The attributed to the company. There are land, Mr. G. F. R. Nicklin, said that Rs ae Lae Pag evo 
rial from others. For example, it is the only major Queensland would provide the remaining Pp e = 17.000 ailiion alions of water 
1 produce underground mine in the tropics worked £A10,000,000. The project, he said, would pot poy pom eg oe 271959 Pele 
; for the entirely by white labour, and it is also be of incalculable value, not just to = Ae 10.295 ii. sees te te 
one of the world’s most isolated mines in Mount Isa and Queensland, but to the pes hhardt and Rifle Freak Dams 

Po terms of distance from a deep sea port. whole of Australia. eicahardt an : 
r-Chemic Gross capital expenditure on these 

m.b.H, Yearto Ore Treated Silver Lead Bullion Copper Zinc Copper projects has totalled £22,075,806 over the 
ematom- June 30 (tons) (ozs.) (tons) (in dross) (tons) (blister) past four years, and it is a significant 
H. Other 1959 2,278,579 5,023,218 57,035 857 14,423 41,945 pointer to the future prosperity of Mount 
;old-und- 1958 5 4,256,262 50,960 805 18,984 31,165 Isa that the whole scheme has been 
and Mal- 1957 3,887,851 45,190 898 18,386 28,875 financed from the company’s own 
ise of the 1956 3,289,645 36,545 904 15,648 24,408 resources. 
issa_ and For the year ending June 30, 1960, 
bei? TRANSPORTATION PROBLEMS For the first time, therefore, the huge capital expenditure is expected to be of 
ust been Elaborating on this last statement it can he ee ———- envisaged the order of £8,000,000 

. athe : ount Isa in raising its ore pro- ; ; : 
— onary gy | Td oo duction rate from 4,000 tons to 14,400 Nor bre ot ae = S 
perations miles from Brisbane, the capital of tons a day becomes a practical reality. por Mss oe: * i ogee valle Fong rs 
es Sas 1 Se wie om Ae ee to sink a new haulage shaft. This 

om-Kern- aide, the capital of South Australia. This REMARKABLE PROGRESS will have an ore haulage capacity as great 
oncluded isimportant background to the transport- as any underground mine shaft in the 
. Nukem ation problems facing the company which This programme, which has _ been world. It will be equipped to hoist 800 
nent for sem from the fact that the link with carried out for the last three years, has tons of ore an hour from a depth of 


linckrodt 


Townsville is by a railway originally 
intended to transport cattle. As a result, 
the rail line is too light to carry heavy 
tolling stock at reasonable speeds and 
thus transportation is slow and therefore 
costly. The reconstruction of this rail 
link is vital to the future development of 
Mount Isa. 


Why this is so has its roots in the year 
1956 when an expansion programme 
designed primarily to raise the tonnage 
throughput from 4,000 tons a day to 
14400 tons a day was begun. This pro- 
gramme was planned in two stages. The 
first stage envisaged raising mine output 
from 4,000 tons of sulphide ore a day to 
8100 tons a day by June 1959. The 
second stage—to be completed by July 
1%4—involved increasing mine _pro- 
duction from 1,100 t.p.d. to 14,400 t.p.d. 


An ore production rate of 8,100 tons a 
Y was projected as the target figure 


made remarkable progress. By October 
1959 a daily production rate of 8,100 tons 
of ore had been reached. 


The electrolytic copper refinery at 
Stuart, near Townsville, was brought into 
production on schedule in June 1959. Its 
designed capacity of refining is at the rate 
of 40,000 tons of blister copper a year. 
This refinery is at present being expanded 
to treat 60,000 tons of blister copper a 
year and it is planned that the expansion 
will be completed at the same time as the 
expansion of the company’s copper 
smelter to the same capacity. Previously, 
a quantity of blister copper varying from 
15,000 to 20,000 tons was sent to Port 
Kembla in New South Wales for treat- 
ment, but the greater proportion was 
shipped overseas. The new copper smelter 
is being built adjacent to the present 
smelter, the construction being arranged 


3,000 ft., twice the capacity of the present 
shaft. The new shaft is expected to cost 
several million pounds, will take at least 
five years to build and equip, and will 
enable Mount Isa to raise comfortably its 
daily ore production rate to 14,400 tons. 
There is also a new mill to build. 


RESERVE SITUATION 


At the end of June, 1959, copper ore 
reserves totalled 20,100,000 tons, an 
increase of 3,450,000 tons on the previous 
year, averaging 3.7 per cent copper 
compared with 3.75 per cent copper in 
the preceding year. Silver-lead-zinc ore 
reserves at the same date totalled 
25,200,000 tons containing 5.6 oz. silver, 
7.8 per cent lead, and 5.8 per cent zinc. 
Steady increases to the ore reserves are 
expected as development work proceeds. 





Metal Provision Net Divi- 
Sales* Costs Bonus for Taxt Profit dend} 
(£A000) (£A000) (£A000) (£A000) (£A000) (£A000) 


1959 17,592 9,925 — 110 3,972 1,781 


Year to 
June 30 


for the first phase of the expansion pro- Operating Lead 


gramme because this was the upper limit 
that could be handled by the Townsville- 


Mount Isa railway. 


Thus the rehabilitation of this rail link 
Was essential if Mount Isa was to exploit 
lS Own potential mineral wealth on the 

t possible economic basis for itself and 
for Australia, 


In this latter connection, it is germane 
{0 point out that Australia is the leading 
producer of mine lead in the Free World, 
the third in zinc production, and the sixth 
copper production. Fitted into this 
context, Mount Isa produces more than 
Wo-thirds of Australia’s copper, one- 
quarter of its lead, and one-third of its 
iver, as well as making a valuable 
‘otributions to its supplies of zinc. 


This is not the place to describe the 
long negotiations the company has had 
with the state and federal governments in 
Australia and with the International Bank 


1958 11,405 8,147 
1957 17,199 10,493 
1956 17,296 10,318 





‘ns 800 3,140 863 


*Less transport, refining and realization expenses. 
tExcluding provision of £1,100,000 for income tax equalization in 1957 and £350,000 in 1958. 
tExcluding payment of 6d. per 5s. stock unit satisfied by a one-for-ten scrip issue. . 


250,000 1,424 729 
993 4,301 1,439 








so that there is no break in production. 


A plant for rolling copper rod and 
drawing wire is also under construction, 
and rod rolling will commence this year. 
Some of this fabricated copper will be 
sold in Australia, but it is also hoped that 
substantial export markets will be 
developed in favourable areas. 


Good progress was made with the con- 
struction of the new Mica Creek power 
station, which was scheduled to supply 
power from the first 30 megawatt set in 
May of this year. 
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With regard to the report and accounts 
for the year ended June 30, 1959, it is 
useful to know that the Income Tax 
Equalization Account now stands at 
£8,060,089 and that after the one-for- 
eight scrip issue the year’s dividend pay: 
ments represented 284 per cent on the old 
capital which has now been increased by 
£791,631 to £7,124,674. 


Assuming reasonable prices for the 
metals it produces, the future outlook for 
Mount Isa is largely in its own hands. 
That future is bright indeed. 





Annual Review, May, 1960 
TUTTE LEEPER 
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Australia 


North Kalgurli (1912) Ltd. 


HE latest published report and 

accounts for North Kalgurli 

(1912) Ltd., cover the 54-week 

period ended March 31, 1959. 
This precludes the possibility of making 
precise comparisons with previous years. 
fven so from the figures available it is 
quite clear that the scale and tempo of the 
operations were in many respects at record 
levels. 


Perhaps the most satisfying attainment 
was that for the first time the proceeds of 
the ore treated topped the £1,000,000 level, 
the exact figure being £1,118,074 which 
compares with the previous best reached in 
1958 when ore sales totalled £965,373. 


This was a direct reflection of the near 
pak throughput of 361,213 tons with an 
average head value of 5.3 dws. gold per ton 
which yielded a record total of 96,547 oz. 


the long term extensions to the develop- 
ment work will come increasingly into 
calc schist. In this connection it is interest- 
ing to note that to the north of the Main 
Shaft there is a proved penetration of ore 
into calc schist which is partially controlled 
by a system of east dipping strike faults. 
This geological formation is thought to be 
peculiar to North Kalgurli and all evidence 
available provides a reasonable expectation 
that payable shoots will be found and thus 
it offers a major ore prospect. 


Reviewing the overall development scope, 
Mr. H. A. Kemlo, in his statement from 
the chair to shareholders accompanying 
the report and accounts under review, 
stated that while the problem of finding 
ore in calc schist is and will be greater 
than finding it in quartz dolerite formations, 
the known penetration of ore into calc 


OPERATING RESULTS 





Year Treated Grade 
(tons) (dwt.) 
1959 361,213 b fee 
1958 340,204 5.4 
1957 344,630 3.3 


Yield 
(0z.) (ft.) 
96,547 
91,127 
87,925 


* Average of positive and probable tonnage and grade. 


Ore Reserves* 

(tons) (dwts.) 
2,283,266 5.4 
2,271,329 5.4 
2,244,482 5.4 


Development 


15,878 
16,089 
14,568 








All this is ample confirmation indeed of 
the remarks made by Mr. H. A. Kemlo, 
the chairman, after his visit to the mine 
in September and October 1959 when he 
said “The mine is in good shape and we 
- be reasonably confident about the 
dd 


Mr. Kemlo’s visit appears also to have 
been productive of a clear explanation of 
the present state of the mine in terms of 
underground development and a _ long 
range forecast of what can be reasonably 
aay from development work in the 

ture. 


At July 1959, development footage 
awailable from existing mine workings 
totalled 40,000 feet which figure included 
all known ore prospects within the mine as 
well as covering the probable extensions 
of known lodes and any ore intersections 
txposed by diamond drilling up to June 
1959. Since 15,000 feet of development 
work is the company’s general average per 
annum, the assessment of 40,000 feet 
awailable gave the company at July 1959 
atotal development expectancy of 2.7 years 
ahead. However, taking into account the 
workings north of the Main Shaft at 
Nos. 17 and 18 levels, which have not been 
included in the assessment, and which would 
add a further 4,000-5,000 feet, the total 

elopment expectancy can be realistic- 
ally estimated at slightly more than three 
years ahead. 


The immediate or short range develop- 
ment potential which these figures represent 
not changed basically over the past 
five years by virtue of the fact that, as 
Various projects have been completed, new 
dbjectives have been brought in by diamond 
dniling and, in addition, the sinking of 
Main Shaft has provided further levels 
for development of the East Lode System 
and of the Main and West Branch Lodes. 


The point to be noted therefore—a 
sological point—is that in the short term 
asubstantial portion of the listed develop- 
Ment objectives are in quartz dolerite 
geenstone and although this ore formation 

not be exhausted for several years, in 


schist as established over the past ten years 
is adequate indication that profitable 
shoots will continue to be found. More- 
over, the Croesus Section has responded 
well since it was re-opened in 1956 and the 
depth prospect in that section should 
prove to be a major source of ore. 


‘ 

Indeed ore reserves at the end of March 
1959 totalled 2,283,266 1. tons averaging 
5.42 dwts. of which the Croesus Section 
contributed 420,763 1. tons averaging 
5.53 dwts. gold per ton. This represents 
an increase of 28,325 tons and .03 dwts. 
over the previous year’s figures. 


Turning to the accounts there are a few 
notable changes in the balance sheet. One 
is the increase in fixed assets from £394,121 
to £444,896 which is mainly attributable 
to expenditure on the Main Shaft extension, 
on the installation of the post cyanidation 


forward document. Total revenue advanced 
to £1,176,162. Production costs, other 
expenditures and depreciation were higher 
but the untaxed profits came out approxi- 
mately £19,000 greater at £162,827. Taxa- 
tion, now that the company enjoys the 
status of an O.T.C., was negligible, the 
U.K. liability being a mere £1,108, so 
that after transferring £1,445 to general 
reserve and paying a total of 104d. per 
2s. share on the £330,000 issued capital, 
which required £144,375, the forward 
balance was left at £35,035 against £18,280 
brought in. 


Technically speaking the mine is in 
excellent health. Currently, development 
work in calc schist encompasses the testing 
of downward and lateral extensions of 
known lode formations; a drive north- 
ward from No. 13 level Main Shaft into 
the Union Jack Lease, and an exploratory 
—_ drive from No. 9 level of Croesus 
Shaft. 


The treatment plant is operating at a 
high standard of efficiency and the new 
post-cyanidation plant is giving an average 
extraction rate of about 91.5 per cent. 
Furthermore, the new roaster stack is 
60 feet higher and of a larger diameter 
than the old stack which will improve 
roasting efficiency and reduce dust losses. 


With regard to power supplies, the pre- 
sent position is that the company takes all 
its electricity from the Kalgoorlie Electric 
Power and Lighting Corporation. But the 
cost per unit his high—approximately 
3d. per unit—and much thought is being 
given to the possibility of producing its 
own power which would cost approxi- 
mately 2d. per unit. 


Against a wider background, Mr. 
Kemlo raises the question of the Australian 
Government allowing the company a 
subsidy for special development work. 
The Gold Mining Industry Assistance Act 
in its present form grants a subsidy to gold 
mining enterprises whose costs per ounce 
of gold produced exceeds a certain figure. 
North Kalgurli have never received assist- 


FINANCIAL RESULTS 





Total Taxa- Net 
Revenue tion 


£ 
1,108 
2,186 
35,042 


Year 


£ 
1959 1,176,162 
1958 1,064,979 
1957 925,730 





Profit 
£ 


161,719 
141,495 
80,169 


Divi- To 
dend Reserve 

£ £ 
144,375 3,805 


144,375 831 
71,157 33,540 


Carry 
Forward 
£ 


35,035 
18,280 
21,991 








section at the treatment plant, and on the 
erection of new mine offices. All these 
projects are now completed. Another 
change has been the reduction in the value 
of the company’s trade investments which 
reflects the company’s disposal of its 
interest in the Kalgurli Ore Treatment 
Company. This yielded a profit of £11,564 
and this sum has been added to capital 
reserve. Finally, £116,445 has been trans- 
ferred from general reserve to a specific 
reserve account—Advance Development 
Account—which stands at that figure, 
and the small amount of £1,445 has been 
transferred from the profit and loss account 
to general reserve to bring that fund up to 
a round £60,000. 


The profit and loss account is a straight- 
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ance under the Act. But, in company with 
other gold mining enterprises, representa- 
tions have been made to amend the Act 
so that a subsidy can be granted for special 
development work. If these representations 
are successful it would be of considerable 
help to the company enabling it to under- 
take prospecting and development work it 
could not otherwise afford. 


This, of course, would not only redound 
to the benefit of North Kalgurli but also 
to the benefit of the Western Australian 
economy. In fact, when it is appreciated 
that North Kalgurli alone produced more 
than $3,000,000 of gold during the year 
under review, hopes that the representations 
will result in the Act being amended are 
reasonably bright. 





Tronoh-Malayan Tin Group 


HE following article dealing with 

seven of the companies in the 

Tronoh-Malayan Tin group must, 

perforce, leave unsaid a_ great 
many things of interest and value to all 
those interested in or merely inquisitive 
about the tin mining industry. 


The purpose of this brief introduction is 
to try, in some measure, to remedy this 
defect by touching on some of the impor- 
tant “missing” factors. 


First, no attempt has been made to 
make comparisons as between the finan- 
cial years under review and the preceding 
twelve month periods. This is because the 
International Tin Agreement, which came 
into effect on December 15, 1957, affects 
the companies differently in each year. The 
same applies in the case of taxation, the 
year 1958 being the first full year of O.T.C. 
status. Moreover the Finance Act, 1958, 
altered the basis of assessing profits tax 
and, in addition, Malayan income tax was 
raised from 30 per cent to 40 per cent for 
the year of assessment 1959. 


Another point not touched upon con- 
cerns the companies’ compulsory contri- 
butions to the Buffer Stock which, in some 
cases, are sizeable. These can only be con- 
sidered as frozen assets until such time as 
the buffer stock is partially or wholly 
liquidated. 


Prospecting in Malaya still raises some 
problems owing to the lack of a national 
land policy. But hopes are that this position 
will soon be rectified. 


The companies in the group are keen 
supporters of the Tin Research Institute 
in its work in furtherance of the tin mining 
industry. 


Finally, confidence in the Government 
of Malaya is firmly established and this 
has had the desired effect of making 
the Federation of Malaya attractive for 
foreign investment. 


TRONOH MINES. LTD. 


Tronoh Mines owns and operates four 
dredges on its mining leases covering 
5,500 acres in the Kinta District of Perak 
in Malaya. It also has a wholly owned 
subsidiary company, Tin Lay Ltd., which 
is incorporated in Malaya but operates a 
dredge in Siam. In July 1958 the dredge and 
mining leases of Puket Tin Dredging in 
Siam were purchased. 


Tronoh Mines is one of the few tin 
mining companies in Malaya possessing a 
substantial portfolio of investments. At 
September 30, 1959, the market value of 
these investments was £1,838,747. Un- 
quoted investments in and advances to 
other mining companies totalling £102,489 
mainly concerned the company’s holdings 
in Tromal Prospecting Limited and Aokam 
Tin Limited. 


During the year under review, the full 
impact of the severe tin control measures 
on the company’s production and profit 
figures was felt. However, by grouping its 
four dredges in Perak with the two dredges 
belonging to Southern Tronoh Tin Dredging 
Ltd., and winning the total quota for the 
two companies by its own three dredges, 


Nos. 4, 5 and 8 working the Kampar 
Section, dredging operations were put on 
an economic basis. 


The above arrangement came into effect 
on July 1, 1958, the date on which the 
company purchased from Puket Tin 
Dredging Ltd. their mining leases, build- 
ings and plant, together with fheir asses- 
ment under the Tin Control Regulations. 
In July 1959, Tronoh Mines sold its holding 
of 415,328 shares of 2s. each in Puket Tin 
Ltd. at a net price of 6s. 44d. in cash per 
share. Mr. J. H. Rich, in his statement 
from the chair in respect of operations 
during 1958 said of this transaction that, 
“this investment has proved a satisfactory 
one over 29 years since the inception of 
the Company.” 


SOUTHERN TRONOH TIN 
DREDGING LTD. 


Approximately 620 acres of tin-bearing 
land at Tanjong Tualang, Malaya and two 
dredges togetherlcomprise the basic physical 
assets of Southern Tronoh Tin, Dredging 
Limited. 


The year 1958 was not a good one for 
the company, hard hit as it was by the 
incidence of Tin Restriction which led to 
both dredges being shut down and being 
placed on a care and maintenance basis. 
In the second half of the year, the company’s 
production quota was produced and ex- 
ported by Tronoh Mines on a profit 
sharing basis. 


While this grouping arrangement makes 
for the economic production of the quota, 
the impact of tin restriction on the com- 
pany’s profits was such as to drop net 
earnings in 1958 to only £23,625 against 
£167,629 in the preceding year. 


There was, however, a brighter side to 
the picture. The company had built up a 
strong liquid balance from previous years 
which enabled it to distribute fractionally 
more than the earnings after tax. In addi- 
tion, the present arrangements maintain the 
company’s ore reserves intact. 


Looking ahead, one of the central points 
of interest concerns the company’s appli- 
cation for conversion to mining title of 
346 acres in the Sungkai area. This had 
been officially approved during the year 
under review, but is was not until 1959 
that mining leases were issued in respect 
of approximately 115 acres at a cost of 
£24,000. Mining leases over the remaining 
area are in the process of being issued and 
will cost about £38,000. 


MALAYAN TIN DREDGING LTD. 


In the Kinta Valley, Perak, Malaya, the 
Malayan Tin Dredging Company owns 
3,800 acres of tin-bearing ground. The 
area is divided into two sections; the old 
Batu Gajah area which is nearly worked 
out, there being only some 70 acres of 
virgin ground remaining to be dredged; 
and the Kampong Gajah area which is 
relatively new and has approximately 
2,175 acres of virgin ground remaining to 
be dredged. Until July 1959, the company 
had a fleet of four dredges, all in working 
order—although only one dredge worked 
throughout the year ended June 30, 1959, 
because of tin restriction. 
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On July 28, 1959, a new dredge, desig- 
nated No. 4A was brought into commission 
and on August 7, 1959, reached her pre- 
viously prepared working face and has 

nm in continuous operation since then, 


The No. 4A dredge has been accorded an 
assessment under the Tin Control Regula- 
tions of 2,295 tons, subject to revision at 
the end of the first year’s operations, 
During the first quota period that it was in 
operation—July 1 to September 30—its 
quota was 176? tons, during which time 
the dredge produced 1984 tons. During the 
second period, the three months ended 
December 31, 1959, its quota was 358} tons 
and this was substantially exceeded. The 
interesting point is that this dredge’s quota 
compares with the quota in the December 
quarter for the company’s other four 
dredges of 382} tons. It will, therefore, be 
appreciated that the No. 4A dredge should 
add materially to the company’s profit for 
the current year. 


The cost of the new dredge was financed 
entirely out of revenue and it represents 
an important addition to the assets of the 
company. To recognize this fact the com- 
pany has doubled its authorized capital to 
£2,000,000 and raised its issued capital 
from £962,222 to £1,852,444 by the issue 
in December last of one fully paid 5s. 
share for each 5s. share held. 


During the year under review the com- 
pany completed its acquisition of the 
shares of Kramat Pulai which is now a 
wholly owned subsidiary. The one point 
raised in connection with this company is 
that owing to a mistake on the part of the 
State Government, Kramat Pulai has 
now an admitted right to a mining lease 
of 400 acres at Kampong Binjai and 
not over 1,050 acres as has been stated 
heretofore. However, application in respect 
of the remaining 650 acres has been made 
and now awaits formal sanction of the 
State Council of Perak. 


SOUTHERN MALAYAN TIN 
TIN DREDGINGj LTD. 


During the year ended June 30, 1959, 
three of the company’s fleet of six dredges 
were in operation and produced 1,970 tons 
of tin concentrates of which 1,744 tons 
constituted the company’s quota and the 
remainder—226 tons—was added to stocks. 


At the end of the year under review, 
more than 1,240 acres of virgin ground 
remained to be dredged on its properties 
whilst, in addition, a further 400 acres | 
be available for mining when the Kinta 
River Deviation Channel has been com- 
pleted and the present Kinta River Reserve 
is converted to a mining lease. There 1s, 
another property at Degong Road and 
plans are being considered for transferring 
the No. 5 dredge to work the area. It 1s 
unlikely that work will be started before 
late in 1960 at the earliest. 


To develop the Degong Road section 
will require large capital expenditure. But 
the liquid position of the company 4 
sound. Current assets, taking quo! 
investments at their market value on 
June 30, 1959, of £776,552; stocks of 2 
concentrates at cost amounting to £146, j 
cash at £176,222; and sundry debtors an f 
prepayments of £30,810, gave 4 total 0 
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£1,130,071. On the other hand, future and 
liabilities 


current 
£566,816. 


amounted 


to 


SUNGEI BESI MINES LTD. 


In addition to its dredging property 
extending over 1,125 acres at Pelepah in 


Johore, Sungei 


Besi 


only 


Mines owns and 


operates a large opencast mine covering 


about 400 acres near Sungei 
Malaya. At least that was the 
position until November, 1959, when the 
company’s offer to acquire the capital 
of Hong Fatt (Sungei Besi) was made 


Selangor, 


unconditional. 


The acquisition of Hong Fatt, 
workings adjoin those of the Sungei Besi 
is of great importance to the 
company. Apart from the rich tin-bearing 
ground on the Hong Fatt property, 
merger makes available rich ground for 
mining in Sungei Besi’s South Opencast 
area which otherwise could not be extrac- 
ted, and generally facilitates the working 


Section, 


Besi 


whose 


in 


the 





of the payable ground on the east side of 


the South Opencast which the company’s 


boring programme has proved. 


Mr. G. W. Simms pointed out in his 
statement to shareholders at the annual 
December 18, 


meeting held on 


1959, that 


the Hong Fatt opencast is reputed to be 
the biggest single opencast 
mining industry and now that it is linked 
as one unit with the company’s two big 


opencast sections, 


in the 


tin 


the combination con- 


stitutes a project of such magnitude that 
it is probably unique in the tin mining 
industry generally. 


at the Sungei Besi section. In this connec- 
tion, the acquisition of Hong Fatt resulted 
in an increase of nearly 60 per cent over 
the combined assessments of the Sungei 
Besi and Pelepah sections. 


One of the features of the current year 
will be the results achieved by the recent 
purchaser of a bucket wheel excavator. 
The object of this purchase is to work 
profitably the company’s low grade ground 
by increasing the scale of operations at 
low operating cost. 


The total area of tin-bearing ground 
held by Ayer Hitam at Ulu Langat, 
Selangor, Malaya, is 1,950 acres. Until 
March 1959, the company worked its 
property with one dredge—a deep digging 
unit with a monthly capacity of 230,000 
cu. yd. However, last year, a new dredge 
commenced operations, and from the end 
of March 1959, to the beginning of June 
1959, it worked at flotation depth through 
tailings opening up a working face. 


The new dredge was purchased from an 
associated company in Australia and its 
price plus the cost of its transfer and 
reconstruction in Malaya was in the 
region of £1,000,000. Because of the large 
capital allowances granted in respect of 
this dredge no provision for U.K. income 
tax was required during the year under 
review. This is the chief factor weighing in 
the balance against the company electing 
for treatment as an Overseas Trade Cor- 
poration. The position is being carefully 
watched but, for the time being, it is more 
advantageous for it to continue on the 








The year ended March 31, 1959, was the 
first full year under Tin Restriction. The 
company’s earnings were adversely affected 
by the severe curtailment of sales, and 
profits were approximately halved. 


The dredge at the Pelepah section was 
shut down for the entire year under review, 
the quotas of both sections being produced 


normal basis. 


When the No. 2 dredge has settled down 


to normal production, 
will be shut 


the No. 
down for conversion 


1 dredge 
to 


electric drive and for replating the pontoon. 


The year under review was the first to 
feel the full effects of compulsory tin 
restriction and the company, in common 





SUMMARY OF OUTPUT, PROFIT AND TAXATION 





with other members of the group, suffered 
by the severity of the cuts imposed on 


Malaya 


production. But, looking ahead, the higher 
tin price prevailing since June 30 last, 
together with 


releases 


improvement in results. 


the more 
should bring a 


liberal 
considerable 


quota 


SUNGEI WAY DREDGING LTD. 


Registered 


in Malaya, 


Sungei 


Way 


Dredging Limited owns 1,227 acres (inclu- 
ding 845 acres sub-leased to the company) 


of tin-bearing ground at Sungei 


Way, 


Selangor, Malaya. Tribute is payable on 
the whole area and the company has three 
dredges with which to work its property. 


Under the conditions imposed by the 
the company’s 
problem during the year ended June 30, 
1959, was how to make a profit from 
limited operations and at the same time 
minimize hardship to its employees. This 
was resolved by shutting the No. 3 dredge 
down for the entire year and employing 
the whole of the labour force on a four 


Tin Restriction Scheme, 


shifts a week basis to work Nos. 


dredges. 


1 and 2 


Mr. W. W. MacLeod in his statement 
at the annual meeting on December 22, 


1959, said that since July 1, 


1959, dredges 


1 and 2 had been working low grade 
ground and recoveries had proved to be 


poor. 


However, the increased quota announced 
for the first quarter of 1960 would make it 
possible to resume operations with No. 3 
dredge and, therefore, it could be expected 
that production for the year to June 30, 


1960 


should 


exceed 


the 


production 


achieved during the year under review. 


The new mechanical tin ore dressing 
plant started trial runs early in 1960. The 
plant’s dry section, consists of electro- 
magnetic and electrostatic separators. 
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| 189, bin 
207, 
307000 
| 218,052 
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| 276.320 
| 276,320 
257,917 
| 545,000 
| 273,125 
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57,500 
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| 
Malayan Tin Dredging Ltd. | 30.6.59 | 3,523 | 1,514 | 609,623 | 4,477 105,914 | 323,062 | 90,070 | 306,862 | 95,734 | 122,960 | 
| 30.6.58 | 81102 | 11849 | 696,107 | 11,659 |114,661 | 428,918 | 95,726 | 367,787 | 127,165 | 165,862 
| 30.6.57 | 8.675 | 21130 | 1,021,101 | 181093 |112:870 | 493,742 | 113,567 | $44,755 | 185,116 | 153,204 
| 30.6.56 | 8,743 | 3,201 | 1/494;164 | 12910 |102,429 | 422/977 | 131,060 |1,055,466 | 270,045 | 580,146 
Southern Malayan Tin Dredging Ltd.| 30.6.59 | 7,047 | 1,970 | 970,649 | 3,524 | $6,639 | $29,753 | 132,916 | 368,143 | 149,834 | 196,559 
| 30.6.58 |11°559 | 3217 | 1,234555 | 247625 | 73980 | 588°741 | 157508 | 680/511 | 225/323 | 292/513 
| 30.6.57 | 125173 | 2'258* | 11062:293 | 291270 | 781977 | $76,734 | 106.316 | 487,490 | 195.781 | 167.647 
| 30.6.56 |12,189 | 2'780* | 1:263/847 | 27,141 | 72:418 | 492,751 | 88,627 | 782,028 | 230,020 | 484/991 
Tronoh Mines Ltd............... | 31.12.58 | 5,635 | 1,831 | 752,065 | 18,745 |148,987 | 392,871 | 81,487 | 445,439 | 121,466 | 190,752 
| 31.12.57 | 9/448 | 21756 | 1,273,491 | 40:896 |141;805 | 485,090 | 82/505 | 888,597 | 344.446 | 109,478 
| 31.12.56 | 9/330 | 2633 | 11241916 | 43,301 |112969 | 486,899 | 74/420 | 836,867 | 226,858 | 472,071 
| 31.12.55 | 8,676 | 2.796 | 1/249;147 | 41;708 |139,162 | 440,845 | 69,126 | 920,046 | 228,505 | 494,401 
Southern Tronoh Tin Dredging Ltd. | 31.12.58 | 1.233 | 157 97,780 | 1,980 | 46,635 | 88,362 | 14,446 | 43,587 | 18,162 15,718 | 
a 31.12.57 | 3199 | 732 | 4041694 | 4014 | 191973 | 191:460 | 27/944 | 209:277 | 74:734 | 77:600 
31.12.56 | 3225 | 735 | 357,113 | 2°359 | 201246 | 177;699 | 291472 | 172'547 | 651480 | 91.735 
| 3151258 | 3/855 | 850 | 3761637 | 11140 | 17052 | 1877369 | 24°700 | 182760 | 69,143 | 95(877 
Ayer Hitam Tin Dredging Ltd..... | 30.6.59 | 2,030 | 390 | 350,941 “42 | 26,681 | 172,558 | 73,620 | 131,456 | 49,447 | 26,623 
30.6.58 | 2013 | 761 | 3092109 307 | 341154 | 135;401 | 45:415 | 1747333 | 56,542 | 44,005 
| 30.657 | 2035 | 488 | 231/966 769 | 37'899 | 167076 | 41,334 | 621224 | 41.983 | 24.692 | 
| 30.656 | 2130 | 713 | 330,939 621 | 36:867 | 157.907 | 53.853 | 156,667 | 58,488 | 91,630 | 
Sungei Besi Mines Ltd. .......... | 31.359 | 352 | 599 | 336,354 | 4,462 | 24,271 | 229,624 | 31,606 | 103,857 | 47,396 42,690 
| 31.3.58 | 2,561 | 1,387 | 502;719 | $1336 | 20/344 | 327:207 | 36,771 | 207880 | 96,615 | 81,071 
| 313.57 | 2'561 | 1:286 | 595,706 | 5,110 | 16,191 | 359;700 | 34/941 | 2221366 | 112,387 | 63,610 
| 31:3.56 | 2'583 | 15190 | S42:211 | 2/392 | 10/962 | 327/542 | 35/844 | 192,179 | 97,986 | 96,458 
Sungei Way Dredging Ltd......... 30.6.59 | 7,561 | 1,342 | 460,973 | 1,126 | 8,842 | 342,666 | 55,180 | 73,096 | ¢ 32,166 
30.6.58 | 6277 | 11423 | 566.933 | 15815 | 14.018 | 382:740 | 65.340 | 134181 | ¢ 37.954 
30.6.57 | 4.742 | 1.415 | 672'525 | 91294 | 13,191 | 394.0054) 89.624 | 211,381 ; 36.272 
| 30.6:56 | 5\370 | 1,421, | 659,709 | 11,860 | 12,611 | 336,491, 93,539 | 254,151 : 67,560 











*Includes recovery from dumps and tribute. 


tIncludes tribute payment of £50,866 in year to 30.6.56 and £48,282 in year to 30.6.57. 
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tNot available. 















Redruth Tin Group 


HE Redruth group includes five 
major tin producing companies. 
These are dealt with separately 
below. 


TEKKA LTD. 


Tekka Ltd. owns leases covering 960 
acres in the Kinta district, Perak State, 
Federation of Malay. Tin ore is won by 
hydraulicing coupled with the use of 
electric power. 


During the year ended March 31, 1959, 
the output was restricted to 100.18 tons 
of tin ore recovered from the treatment 
of 311,900 cu. yd. of ground. The price 
received for the 73.12 tons of tin ore 
permitted to be sold under the Malayan 
Tin Control Regulations was £444 per ton. 


During the whole of the year under 
review the company’s operations were 
subject to the provisions of the Malayan 
Tin Control Regulations and, owing to 
the severe restriction on tin ore sales, 
mining operations were suspended tem- 
porarily, in March, 1959, the property 
placed on a care and maintenance basis 
and the company’s sales quotas filled by 
sales from accumulated ore stocks. 


By the end of the financial year, 
compulsory contributions to the buffer 
stock amounted to £11,666. August 27, 
1959, saw the termination of the require- 
ment that all Malayan tin producers 
should contribute to the buffer stock, and 
by this date the company’s contribution 
had increased to £13,386. 


The accounts for the year ended 
March 31, 1959, show a loss of £7,157 
after payment to the Malayan govern- 
ment of £6,092 royalty on ore sales, and 
provision of £521 for U.K. tax on interest 
received. No dividend could be declared 
during the year. The company has been 
treated for taxation purposes as an 
Overseas Trade Corporation but the 
benefits therefrom are partially dis- 
counted by the increase in Malayan 
Company Tax from 30 per cent to 40 per 
cent. 


PENGKALEN LTD. 


Pangkalen Ltd. owns mining leases in 
the Kinta district of Perak, Federation of 
Malaya, over an area of 1,015 acres. 


Mining operations are carried out by 
one dredge which during the financial 
year to September 30, 1959, produced the 
company’s quota as permitted under the 
Malayan Tin Control Regulations. Tin 
ore sales amounted to 2444 tons during 
the year, compared with 2744 tons in the 
previous year, when the Tin Restriction 
scheme first came into force in the month 
of December. 


According to plan, the dredge was shut 
down and docked in February, 1960, for 
the replating of the pontoon. It is expected 
that the work will take approximately 
four months to complete; meanwhile the 
current quota is being filled from accumu- 
lated stocks of tin ore. 


The company’s accounts for the year 
to September 30, 1959, have not been 
published at the time of writing. 


KENT (F.M.S.) TIN DREDGING LTD. 


Kent (F.M.S.) Tin Dredging Ltd. owns 
mining leases in the Selangor State, Feder- 
ation of Malaya, over an area of 43 acres, 
and a special mining lease on 613 acres 
of the Kent Estate, Kuala Lumpur, 
Selangor, Malaya. Tin ore is won by the 
operation of one dredge. 


Owing to the severe restrictions on tin 
ore sales the dredge was docked in the 
month of August, 1958, and the property 
placed on a care and maintenance basis. 
During the year under review the dredge 
has remained inoperative and the com- 
pany’s permitted sales under the Malayan 
Tin Control Regulations have been in 
part filled by sales of tin ore obtained 
from the treatment of accumulated 
residues, the remainder having been pro- 
duced on a profit-sharing basis by other 
mines under Messrs. Osborne & Chappel’s 
general management. 


In recent years an extensive boring 
programme has been carried out to deter- 
mine the remaining ore reserves and most 
of the 613 acres held by the company on 
mining sub-lease have been re-bored, 
confirming the existence of areas contain- 
ing potentially valuable tin ore bearing 
ground. However, the recovery of these 
values presents particular problems owing 
to the high proportion of stiff clays in the 
ground and the varying depths to which 


they extend. The general managers are 
therefore carrying out extensive research 
work with a view to evolving satisfactory 
methods for progressively improving the 
economic recovery of these ore values 
when circumstances permit. 


The company’s accounts for the year 
ended December 31, 1959, have not been 
published at the time of writing. 


RAMBUTAN LTD. 


Rambutan Ltd. owns leases over 1,084 
acres, and sub-leases of 51 acres, in the 
Kinta district, Perak State, Federation of 
Malaya. Tin ore is recovered by hydrauli- 
cing coupled with the use of electric 
power. 


During the year ended June 30, 1959, 
the output from the mine was 99 tons of 
tin ore, of which 95.88 tons (produced by 
the treatment of 247,500 cu. yd. of 
ground) were permitted to be sold under 
the Malayan Tin Control Regulations. 
Included in the yardage treated was 
ground containing values lower than 
average arising from development work. 
The price received for tin ore sold was 
£467 per ton. 


A comparison of mining results for the 
year under review with those of the 
previous financial year is difficult, as in 
the year ended June 30, 1958, restriction 
on ore sales was in force for 64 months 
only, whereas in the year ended June 30, 
1959, restriction in varying degrees was 
operative throughout, and in consequence 
a loss of £7,907 was sustained in mining 
operations and no dividend could be 
declared. 


The accounts for the financial year 
ended June 30, 1959, show a loss of 
£10,250 after the payment of royalty to 
the Malayan Government of £8,253 in 
respect of tin ore sold during the year, 
and provision of £795 for U.K. tax on 
interest received. 


The company is treated, for taxation 
purposes, as an Overseas Trade Corpor- 
ation but this benefit is partially offset by 
the increase in Malayan Income Tax 
from 30 per cent to 40 per cent. 


Contributions made to the buffer stock 
to the end of the year totalled £13,580, 
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LESS 


PLUS | 


PLUS | LESS 





Head 





Sundry 
Revenue | Mining 
from Profit 


Period Ground Tin Ore Ore 


Treated ‘Recovery Sales 


Name of 
Company 


Govt. |Smelters’, Tribute 
Royalty | Charges | on Ore 


Mining 
Expen- 
sold diture 


Sundry Office 
Revenue and other 


Profit Tax Divi- 

Before dend 
(000) Expenses Tax , 

(cu. yd.) | (tons) £ £ £ £ ee £ £ £ £ £ L 


| Tribute 


113,705 | 39,465 45,513 
265,391 90,193 1 13,783 
267,600 154,269 | 91,026 


L11,378 
L3,944 
2,553 


40,547 17,200 
132°529 | 46,888 
163.385 | 96,543 





258,677 | 40,325 
475,096 | 74.294 | 3.969 
464.503 72.860 | 3.674 


72.978 i $22 
129,571 , 
133,655 . 827 


145,077 
265,006 
298,102 


53,685 
72,039 
96,649 
38,930 
80,423 
79,071 





30.9.58 1,625 ~ 2,290 
30.9.57 | 2388 
30.9.56 2.006 
34.12.58 | 703 
31.12.57 | 1,470 
31.1256 | 11520 
30.9.58 
30.9.57 
30.9.56 


Gopeng Consol. 140,174 
171,467 


147,221 | 


71,134 
113,675 
105,933 


90,091 
98,971 
94,386 


95,780 
248,036 
254,398 

L9,543 

L2,969 

4,095 


34,862 
37,821 
30,990 


16,937 
20,466 
17,788 


22°670 
13,650 


2,151 
5,874 
1,599 





= — 
1,393 | 12,075 


Kent F.M.S. .. 





Pengkalen .... " 
132,233 
| 163,433 


53,685 968 | L7,907 
48,732 1,623 | 12,925 
56,670 4,804 |* 28,746 


1,492 | 
3,362 
4,950 





Rambutan .... 3,374 
3 894 


4,315 


L9,455 95 
13,151 4,553 
29,224 | 10,210 
3,626 | L6,636 521 
3,836 | 15,929 4,497 
3,593 | 22,191 7,610 
—— ows 








6,092 
12,681 
79,071 


38,129 
$2,525 
53,732 


17,847 
17,218 














+ 1,084 
in the 
tion of 
drauli- 
electric 


, 1959, 
tons of 
iced by 
yd. of 
| under 
lations. 
d was 
r than 
work. 
Id was 


for the 
of the 
, as in 
triction 
months 
une 30, 
eS was 
quence 
mining 
uld be 


al year 
loss of 
alty to 
,253 in 
ie year, 
tax on 


axation 
Corpor- 
fiset by 
ne Tax 


=r stock 
£13,580, 





but this compulsory levy ceased on 
August 27, 1959, by which time the 
company’s total contribution had reached 
£14,800. 


GOPENG CONSOLIDATED LTD. 


Gopeng Consolidated Ltd. owns leases 
covering 2,559 acres in the Kinta district 
of Perak, Federation of Malaya, and a 
joint interest with The Kinta Tin Mines 
Ltd. in a further 1,419 acres. The 
company also owns The Moynalpy Rubber 
Estate, and a half share in the Sanglop 
Rubber Estate. The tin properties are 
worked by means of hydraulicing and 
electric power. 


-_ 


The restrictions imposed by the Inter- 
national Tin Restriction Scheme and the 
compulsory contributions to the buffer 
stock are having an adverse effect on the 
company’s results. 


Contributions to the buffer stock 
ceased on August 27, 1959, by which time 
the company had contributed a total of 
£69,675, an asset frozen until the buffer 
stock is liquidated. 


Tin sales for the financial year ended 
September 30, 1959, amounted to 461 
tons as compared with 504 tons for the 
previous year when tin restrictions had 
been operative for nine months. 


In April, 1959, stockholders were 


Malaya 


informed of the purchase of the mining 
property and plant in Malaya of the 
Societé Francais des Mines d’Etain de 
Tekkah (known as French Tekkah) by the 
company and The Kinta Tin Mines Ltd. 
jointly. 


Recently, as a result of a share offer 
made to the shareholders of The Kinta 
Tin Mines Ltd. the entire capital of that 
company has been acquired by the 
company and a unifying scheme for the 
future development of the two properties 
is being introduced. 


The company’s accounts for the year to 
September 30, 1959, have not been 
published at the time of writing. 
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MOODYS 


Write for particulars of these two important Meody products 


MOODYS SERVICES LIMITED 
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Atypical CURRAN STEELS Speciality Casting: 


}-ton volute casing in B.S.1956 abrasive resisting steel, used in sand and shale dredging. 


SPECIALIST FOUNDRY-ENGINEERING SERVICES 
For MINING, QUARRYING, DREDGING, EXCAVATING, EARTH-MOVING 


Castings, Spares, Repairs, 
Manganese Steel), B.S.1956 and other specifications. 


maintained. 


Reconditioning, Complete Equipments. 


B.S.1457 (11-14%, 


A large, fully-equipped machine shop 


CURRAN STEELS LTD - CARDIFF 


Telephone: CARDIFF 33644 
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Telegrams: STEELEX, CARDIFF 
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Kinta Tin Mines Ltd. 


near Gopeng in the Kinta District 
of Perak, Malaya, the method of 
mining in use being hydraulicing combined 
with electrical power. In addition the 
company and Gopeng Consolidated Ltd. 
each have a half share in the Sanglop 


HE Kinta Tin Mines Ltd. owns 
more than 1,000 acres situated 


quently, net profits declined from £210,685 
in 1957 to only £29,364 in 1958. 


These figures clearly illustrate the severity 
of the incidence of restriction on the 
company and the disparity which exists 
between the assessment granted and the 
true productive capacity of the mine. The 


MINING RESULTS 





Ground 

Treated 

(cu. yd.) 
702,000 
1,311,900 
1,094,000 


Year to 
Dec. 31 Yield 
(/b.) 
0.88 
1.23 
1.03 


1958 
1957 
1956 





Per Cubic Yard 


Revenue 
per ton of 


Output 
Cost (Tons of 
(d.) Tin Ore) Ore (£) 
26.5 277 414 
19.4 717 425 
22.5 502 455 








Rubber Estate and in the recently acquired 
property and plant formerly owned by 
French Tekkah Ltd. 


Under the Malayan Tin Control Regu- 
lations the sales of tin-ore during 1958 
were restricted to only 195 tons against 
the 717 tons sold the previous year. For 
the same reason the yardage treated was 
reduced to 702,000 cu. yd. from the 
1,311,900 cu. yd. treated in 1957. 


The average price per ton obtained for the 
tin-ore sold was £414 compared with £425 
during the previous year. During 1958, 
the effective permissible tin-ore sales varied 
between 50.8 per cent and 43.5 per cent of 
the company’s assessment and, conse- 


company’s current high rate of production 
while operating will, however, in accordance 
with the provisions of the Tin Control 
Regulations, entitle it to a substantial 
increase in assessment when the general 
revision of assessments comes into force 


in July, 1960. In the meantime, the com- 
pany’s assessment is only 7,890 piculs 
(470 tons). 


During 1958 the company paid three 
interim dividends amounting to Is. 3d. per 
share and wrote £11,856 off assets, etc. 


In addition to the severe effects of the 
restriction on ore sales, the company was 
obliged in common with others to contri- 
bute through the Malayan Government to 
the finance of the Buffer Stock. The aggre- 
gate so contributed by August 1959, when 
contributions ceased, was £46,510 and this 
sum is frozen until such time as it may be 
possible for the Stock to be liquidated. 


THE MERGER 


At the end of 1959 Gopeng Consolidated, 
Ltd. by means of a share offer accepted 
by Kinta shareholders, acquired the entire 
share capital of The Kinta Tin Mines Ltd. 
and the two properties, which adjoin, 
are now merged and operated as one. 


FINANCIAL RESULTS 





Total 
Revenue 
£ 


102,752 
1957 335,071 
1956 267,911 


*After write-offs, etc. 


Year to 
Dec. 31 


Taxa- 
tion 
£ 
10,964 
88,200 
99,442 


1958 





Net* 
Profit 
£ 


24,655t 
101,277 
52,479 


tAfter crediting £18,111 net tax provision not required. 


Divi- To 
dends Reserve 
3 £ 


17,700 Nil 


82,800 58,358 
55,200 Nil 


Carry 
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29,064 
22,109 
22,612 








Tanjong Tin Dredging Ltd. 


ANJONG Tin Dredging Ltd. owns 

leases and subleases covering 643 

acres in the Mukim of Tanjong 

Tualang in 
of Perak, Federation of Malaya. The 
company possesses two dredges. 


the Kinta district 


Under the Malayan Tin Control Regu- 
lations, the sales of tin-ore in 1958 were 


allowed under the Tin Control Regulations. 

The general managers anticipate a 
satisfactory rate of production during the 
current year but actual returns will be 
governed by the degree of restriction on 
sales of tin-ore under the Tin Control 
Regulations. 


In consequence of restriction, the profit 


MINING RESULTS 





Ground 
Dredged 
(cu. yd.) 


2,837,500 
4,091,300 
4,345,900 


Year to 


Yield 
Dec, 31 


(lb.) 
Tin Ore 
0.45 
0.57 
0.68 


1958 
1957 
1956 


a. 





Per Cubic Yard 


Price 
Received 


Cost Tons 
(d.) Tin Ore _ per ton Tin 
Ore (£) 


10.07 572 449 
11.39 1,056 458 
10.19 1,327 472 


Output 








Rstricted to 488 tons as compared with 
the 1,055 tons sold during 1957, and the 
yardage treated was reduced to 2,837,500 
&u. yds. from the 4,091,300 cu. yds. treated 
the previous year. The recovery averaged 
45 Ib. per cu. yd. and the working cost 
10.07 Pence per cu. yd. The average price 
dbtained for the tin-ore sold was £449 
aainst £458 in 1957. During 1958, the 
nive permissible tin-ore sales varied 
tween 50.8 per cent and 43.5 per cent of the 
‘ompany’s assessment. 


» the output was produced by Dredge No. 
Which had to be closed down from time 
° time during the year in order to keep 
Meduction within ‘the permissible limit 


V 


for the year was lower at £125,755 compared 
with £287,846 in 1957. After the payments 
of five dividends amounting to 2s. 9d. per 
share during the year and providing for 
tax liability and writing £24,752 off assets, 


£10,834 was transferred to general reserve. 


In addition to the severe effects of 
restricted tin sales, the company was 
obliged, in common with others, to con- 
tribute through the Malayan Government 
to the finance of the Buffer Stock. The 
aggregate so contributed by August 1959, 
when contributions ceased, was £88,526 
and this sum is frozen until such time as it 
may be possible for the Buffer Stock to 
be liquidated. 


In order that the issued share capital 
of the company shall represent a larger 
proportion of the capital actually employed 
in the business, the directors, in June 1959, 
recommended an issue of 743,334 shares 
of 5s. each, credited as fully paid up, to 
shareholders, on the basis of one new 
share for every share then held, and, at an 
extraordinary general meeting held on 
July 9, the shareholders approved an 
increase in the authorized share Capital to 
£500,000 divided into 2,000,000 shares of 
5s. each, of which 1,486,668 shares are now 
issued. 


FINANCIAL RESULTS 





Total 
Revenue 
% 


231,406 
1957 499,982 
1956 645,239 


*After write-offs, etc. 


Year to 
Dec. 31 


1958 


Taxa- 
tion 
3 


47,400 
119,000 
276,500 





Net* 
Profit 
£ 


53,603 
140,340 
155,952 
tAfter crediting £14,758 net tax provision written back. 
tAfter crediting £185,000 set aside for taxation in previous years no longer required. 


Divi- To 
dends Reserve 
£ £ 


69,163 10,834} 
138,912 185,000 
160,281 952 


Carry 
Forward 
£ 


20,160 
22,796 
21,368 
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Malaya 


Petaling Tin, Ltd. 


registered tin producer, returned to 

the dividend list during the year 

ended October 31, 1959, after an 
absence of two years. The two interim 
payments made totalled 20 per cent on the 
$M.1.00 shares (equivalent to a nominal 
value of 2s. 4d.) and cost—less Malayan 
tax at 40 per cent—£61,600. 


Piss TIN LTD., the Malayan- 


This is progress indeed and the pro- 
duction and financial signposts now point 
to the company achieving its former 
position when it was a regular payer of 
dividends. 


The present position is that the com- 
pany’s four dredges are in good working 
order, although three of them, Nos. 3, 4 
and 5, are on a care and maintenance 
basis with the big No. 6 dredge operating 
intermittently, commensurate with the 
quota requirements and the production of 
permissible stocks under the Tin Control 
Regulations. 


This, in fact, was also the position 
appertaining during the year under review 
save when the No. 6 dredge was shut 
down for approximately three months to 


enable the Klang River deviation work to 
be completed, the No. 4 dredge was 
brought into operation and then put back 
again on a care and maintenance basis 
when the No. 6 dredge resumed working. 


The No. 5 dredge raises a problem 
because it had been working the Seaport 
area until difficult dredging conditions 
rendered further operations uneconomic. 
Future operations for this dredge are 
under active consideration, but no definite 
plans for its employment have as yet been 
finalized. It is possible that it could be 
employed on the 595 acres of Castlefield 
Estate for which the company will have 
paid its final instalment of £20,000 during 
the current year and there are further 
reserves of mining land in the 176 acres 
of Pilmoor Estate for which the company 
completed payment during the year under 
review. The No. 6 dredge will be working 
the Klang River deviation so that there 
is little prospect of No. 5 being used in 
this area. 


On the other hand, the problem is not 
acute and will not become so as long as 
the Tin Control Regulations remain in 
force. During the current year ending 


October 31, 1960, the No. 6 dredge, which 
will be operating in virgin ground, is 
expected to produce the whole of the 
permissible quota. If perchance _ this 
should be raised beyond the capacity of 
the No. 6 dredge, there appears to be no 
difficulty in bringing back into operation 
Nos. 3 and 4 dredges. 


The feature of the work carried out 
during the year under review was the 
return to better values which resulted in 
a higher tonnage of tin ore recovery, 
even though the volume of ground 
treated was less by something more than 
two-and-a-half million cu. yd. 


On the financial side it is noted with 
interest that the bank overdraft is being 
progressively reduced and at October 31, 
1959, stood at £235,902 compared with 
£322,349 in the preceding year. A further 
point of interest in the balance sheet is 
that Petaling’s contributions to the Buffer 
Stock now total £102,057. At the moment 
this can only be considered as a frozen 
asset. But it is akin to forced saving and 
perhaps at some future date its return will 
help to swell the company’s liquid 
position. 





PRODUCTION RESULTS 





Year to 


Per cu. yd. 
Oct. 31 


Treated 


FINANCIAL RESULTS 





Output Per ton 
Mining 





(000 cu. yd.) Yield Cost 
(lb.) (d.) 


(Tons of Revenue 
con.) F (£) 





0.48 12.96 
0.28 9.17 
0.31 11.81 





Mining 
Costs Taxation Dividend 
(£) (£) (£) 


Forward 





846 54. 0Cté<“‘i«‘é‘ SCS 410,792 
824 3 33 371,049 
1,129 531,054 


215,213. Nil ~ 159,436 
250,425 Nil 140,081 
407.294 Nil 115,988 














BRITISH TIN INVESTMENT CORPORATION 
LIMITED 





ST. SWITHIN’S HOUSE, 
11/12, ST. SWITHIN’S LANE, 


LONDON, E.C.4. 





CAPITAL 


AUTHORISED: £2,250,000 
ISSUED: £2,105,086 IN SHARES OF 10/- EACH FULLY PAID 
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Thailand 


Siamese Tin Syndicate Ltd. 


in Thailand, and produce more 

than 90 per cent of the tin ore 
output of the Syndicate. The remaining 
dredge operates at Kota Bahru, in 
Malaya. 


UT of nine dredges owned by 
t= Tin Syndicate, eight are 


Attempts have been made to find other 
areas in the world to develop, but none 
of these has yet been successful. One 
exploration is currently being carried on, 
in Western Queensland, where the Syndi- 
cate is a junior partner with Rio Tinto. 
The project is essentially a long term one, 
and no results have yet been reported. In 
this type of work, one must have a good 
deal of luck and considerable patience. 


The Syndicate has been severely 
affected by the tin control scheme. Export 
quotas were fixed by reference to average 
production over a number of years, and 
as Siamese Tin’s output was growing dur- 
ing that base period, its average was well 
below actual capacity when the agree- 
ment started. Siamese Tin was, however, in 
a better position than many other pro- 
ducers, for, having a number of dredges, 
it was able to concentrate operations on 
the most profitable, 


The modernization programme has 
been completed, and now the export 
quotas have been raised almost to 100 per 
cent, the company is in a position to 
produce the larger tonnages allowed more 
efficiently. Two of the dredges are still 
out of commission. These ‘are both at 
Ngow, where the grade of the ground is 
virtually the lowest of any of the Syndi- 
cate’s areas. Presumably these dredges are 
being kept in case conditions in the tin 
world should require a higher output from 
Siamese Tin than they do now, at a price 
above the recent levels. 


The story of 1959 has been one of 
steadily improving outputs. Quota relax- 
ations allowed Siamese Tin to increase 
sales from 288 tons in the first quarter of 
the year to 515 in the last. This permitted 
the 1959 total to rise from 1,241 tons to 
1,525, and with the quotas for the first 
half of 1960 better than for any quarter in 
1959, the stage is set for even better 
things in the current year. During 1959, 
tin prices were rather better than in the 
preceding year—£785 against £735. When 
the full accounts of the Syndicate for 
1959 are published, they will undoubtedly 
tella much more favourable story than in 
the preceding year. 


This will apply not only to profitability, 
but also to the company’s liquid position. 
Owing to the tying up of money in buffer 
stock contributions, and to spending con- 
Siderable sums on modernizing plant, the 
liquid position a year ago was relatively 
tight—there was a bank overdraft abroad 
of £104,179 and a tax liability of £313,837 
at end-1958. This obliged the management 
'0 miss the 1958 final dividend. These 
conditions should have greatly changed— 
indeed the board has been able to declare 
an interim dividend of 5 per cent for 1959, 
and eventually a final payment should be 
orthcoming, though its size must be a 
matter for conjecture. Against the favour- 
able circumstances mentioned, some 
adverse factors have to be reckoned. In 
Malaya, tax has been raised from 30 per 
cent to 40 per cent, and although the 
Proportion of profits derived from the 


Federation is small, it is an unhelpful 
trend. 


Of more significance is an increase in 
Siamese income tax from 20 per cent to 
25 per cent, which will be applicable to 
the 1959 profits. The authorities have also 
imposed a tax on the remittance of profits 
amounting to 15 per cent though, after 
much discussion, it has been conceded 
that this remittance tax will be payable 
only on profits earned since October 1, 
1959. Profits earned before that date and 
being remitted after that date do not 
attract tax. Thus only three months of the 
1959 earnings will be liable, though since 
the biggest tonnages were sold in the 
December quarter, a large proportion of 
profits must also have been earned in that 
time, probably as much as one-third, 
taking the proportion of sales for that 
three months to the year’s total. 


TAXES AND ROYALTIES 


The tax is less onerous than might 
appear, since it is levied on profits after 
income tax. Thus out of £100 Siamese 
profits, £25 will be payable in income tax, 
leaving £75 on which remittance tax, of 
£11 Ss., would be payable. Assuming that 
for 1959 alone, the remittance tax would 
apply to one-third of the profits, Siamese 
Tin will pay 29 per cent of its Siamese 
profits instead of 20 per cent, as in 1958. 


This is, of course, not the only interest 
which the Siamese Government has in the 
Syndicate. The governments of both 
Thailand and Malaya collect a handsome 
royalty based on sales and not on profits. 
In 1958, the export duty on tin ore 
amounted to £102,266, which compares 
with a group profit of £59,159. Since over- 
seas taxation took in addition £35,659, 
the relative overseas governments took 
the major part of profits even in 1958. 
This is scarcely a way to encourage 
expatriate capital. 


There is another aspect of this problem, 
which touches the governments even more 
closely. The export duty is levied, accord- 
ing to one line of argument, because the 
ore which is extracted is a national asset. 
Because the export duty applies to the 
price received, however, it is in the nature 
of a cost, and hence has the effect of 
raising the payable limit. That being so, 
ground which would be profitable to wash 
if the duty became a tax on profits, is 
unpayable in present conditions, and is 
left untouched, Once passed by, it is un- 
likely that in the future, conditions will 
be favourable enough to come back to 
work. In this way full use is not being 
made of the national asset. Clearly some 
change is needed. 


By far the richest area worked by the 
Syndicate in 1958 was Katu, where the 
grade averaged 0.96 Ib. per cu. yd. This 
is one of the most recently acquired areas 
but it has already covered its purchase 
price, and provided a surplus. 


At the other end of the scale, the Huey 
Moot area is low grade, around 0.30 lb. 
per cu, yd., but the area is extensive, and 
in normal times, the dredge can operate 
as a large-scale low grade producer. This 
is the result of spending about £250,000 
on modernization. Because of these 


requirements, this dredge was kept out of 
production in the early months of 1959, 
but it is believed that towards the end of 
the year, it was brought in to assist the 
company to reach its export quota. 


The other dredge in Thailand which 
has been modernized, at a cost of 
£220,000, is at Bangnon. Previously it had 
operated at Renong, but owing to 
exhaustion of the ground, the dredge was 
removed and improved. The Bangnon 
property has been described as extensive 
and high grade. 


At Bangrin, two dredges have been in 
operation. The leases contain some good 
ground, the average 1958 grade being 
0.62 Ib. per cu. yd. The area provided 
roughly 40 per cent of the total output in 
1958, so that it can safely be assumed 
that it is a fairly low-cost producing area. 
At one time the life expectation of the 
leases was put at eight years, but since 
then more ground, of a low grade, has 
been added to the north, and in any event 
the life calculation was calculated on full- 
scale working. 


The last of the Thailand dredges is that 
at Koe Kein, which in recent years has 
also done quite well. The chairman des- 
cribed its performance in 1958 as being 
satisfactory, and that description will 
doubtless still apply. 


The Kota Bahru, Malaya, dredge has 
been modernized in recent years, having 
been converted from steam to electrical 
drive and provided with extra digging 
capacity. The Syndicate has no room to 
manoeuvre with this dredge—its quota 
cannot be exchanged with any other of 
the company’s dredges, the agreement pre- 
venting the transfer of quotas from one 
country to another. 


The group’s ore reserves are divided 
into three classes, First in importance are 
the dredging reserves of some 107,000,000 
cu. yd., including 16,000,000 which may 
prove unworkable for technical reasons. 
These reserves contain 23,900 l.tons of 
concentrates. Second are the gravel pump- 
ing reserves of 25,000,000 cu. yd. with 
5,700 tons of concentrates and, finally, 
there are further areas over which applic- 
ation for a mining lease has been made. 
The potential of these areas is estimated 
at 21.500,000 cu. yd, but the content has 
not been published. 


From the chairman’s statement it is 
obvious that the Syndicate has pulled out 
of the Lowland Lead venture. A break in 
the lease occurs at the end of 1961, and 
this will probably see the finish of what 
might have been a profitable venture had 
the prices of lead and zinc remained 
favourable. 


One of the group subsidiaries, Bahamas 
Minerals and Investment Co. Ltd., was 
formed to take over 75 per cent of the 
share capital of the Renong and Katu 
companies, acquired in 1955. In this way 
U.K. tax will be paid only on the remain- 
ing 25 per cent and on such profits 
relating to the 75 per cent just mentioned 
as may be remitted to the U.K. for 
distribution. 


The Syndicate itself has qualified as an 
Overseas Trade Corporation, as does one 
of its subsidiaries, Bangrin Tin Dredging 
Co. Ltd. 
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RUSSELL BRYAN & ASSOCIATES 


Consulting Engineers and Geologists 


Exploration, Development, Operation 
and Management of Open Pit 
and Underground Mines 


lron Ores, Metallics and Non-Metallics 


690 Market Street 
San Francisco 4, California 
Tel.: Exbrook 2-6509 


230 Park Avenue—Suite 1517 
New York 17, New York 
Tel.: Murry Hill 9-3554 








THE ABEM COMPANY 


Geophysical Consultants and 
Contractors 


Airborne Electromagnetic, Magnetic, and 
Radiometric Surveys 
All types of ground geophysical surveys 
Seismic investigations on land and water 
Manufacturers of a complete range of 
geophysical instruments 


Danderydsgatan I!, Stockholm, 
Sweden 


Cables: Prospecting Tel.: 23 55 02 


JAMES A. BARR 
Consulting Engineer 


Industrial Minerals 


MT. PLEASANT, 
TENNESSEE, U.S.A. 





M. J. CALLOW 


{BRITISH-GECO ENGINEERING CO. LTD. 
Consulting Metallurgical Engineers 


Ore-Dressing, Testing, and 
Plant Design 


Station Road, Edenbridge, 
Kent. 
Tel.: Edenbridge 3355-6 
Cables: Gecoring Edenbridge 








ACLOQUE (Metallurgists) LTD. 


Analyses of Ores, 
Ferrous & Non-Ferrous Alloys, 
etc. 


28, Victoria Street, 
London, S.W.|I 
Phone: Abbey 1481 


Grams: Vanadium Sowest London 
Cables: Vanadium London 





H. J. BERGMANN, P.Eng. 
Consulting Mining Engineer 


3518 Vendome Ave. 
Montreal, Que. Canada 


Tel.: HUnter 1-1539 











Aero Service Corporation 


Complete airborne geophysical and mapping 

service, including more than a million miles 

experience throughout the world, with Gulf 

magnetometer, Newmont electro-magnetic 

detector, and National Research Council 
scintillation counter. 

Also: photo-geologic studies, Shoran surveys, 
resources inventories.. 


Avenida America §2-11°B, Madrid, Spain 


210, East Courtland]Street, 
Philadelphia 20, PA., U.S.A. 


Canadian Aero Service 
Limited 
Complete airborne geophysical and mapping 
service, including more than a million miles 
experience throughout the world, with Gulf 
magnetometer, Newmont electro-magnetic 
detector, and National Research Council 
scintillation counter. 
Also: photo-geologic studies, Shoran and 
Doppler surveys, resources inventories. 


20 Albert Embankment, London, S.E.II, 
ngland 
343 Queen Street, Ottawa 4, [Canada. 











JOHN A’C BERGNE 


A.R.S.M., M.1.M.M. 
Mining Engineer 
539 Salisbury House 
London, E.C.2 


and at The White House, 
Eashing, Godalming, Surrey 
Tel.: Godalming 1894 





HARRY B. CANNON 
ASSOCIATES 


Geologists — Engineers 


Exploration Ore Dressing 
Specialists in Heavy Minerals 


Lakeland, Florida 
P.O. Box 2432 








ARIZONA TESTING 
LABORATORIES 
Claude E. McLean 
Registered Assayer 
Chemical and Spectrographic Analysis 
Box 1888 
817 W. Madison St. 
Phoenix, Arizona, U.S.A. 


BEWICK, MOREING & Co. 


Consulting Mining Engineers 
and Mine Managers 


84/90 CHISWELL STREET, 
LONDON, E.C.! 
Cables: Bewick Tel.: MOOrgate 9691 
Branches at 
Johannesburg, S. Africa. Perth, Australia. 





W. A. CARTER, P.Eng. 
MINING ENGINEER 


Suite 602-100 Adelaide St. W 
Toronto, Ontario 
Tel. Bus. EM. 4-9573 Res. HU. 8-8532 








— 








IAN BAIN, P.Eng. 
GEOLOGIST 


Metallic and Industrial Minerals 


9316-86th Street, 


Edmonton, Alberta, Canada 
Phone: HO 6-5383 








Boland Development Company Ltd. 
Mining Engineering Contractors 


Head Office: Suite 505, 100 University Ave., 
Toronto, Ont. Tel.: EM. 4-0119 
Branch Offices: P.O. Box 432, Noranda, Que. 
Tel.: RO. 2-4865 
P.O. Box 352 
Butte, Montana, U.S.A. 
Tel.: 5144 


Cc. S. Boland, eg Ontario & Quebec 
President & General Manager * 





CONTINENTAL 
Diamond Drilling Co. Ltd. 


Contract Diamond Drilling 
Rouyn, Que., Canada 
Box 250 Phone: ROger 2-654! 


Member of The Canadian Diamond Drilling 
Association 


L. D. Pilon, Pres. 
R. D. Pilon, B.Sc., Vice Pres. 
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DUNCAN R. DERRY 
CONSULTING GEOLOGIST 


Room 602. 217 Bay St., 
Toronto, Ontario, Canada 
Tel.: CRESENT 8-2524 





ELMAT LIMITED 


Exploration Diamond Drillers 
Geological & Geophysical Surveyors 


26/34 Emerald Street, 
London, W.C.|I 


Telephone: HOLborn 0094-5 


H. H. FRASER 
& ASSOCIATES (Pty.) LTD. 


Management Consultants 
Specialising in Mining Organisation 
and Operating Methoas. Production, 
Maintenance, Labour and Cost 

Control Systems 
Head Office: P.O. Box No. 5121 
Johannesburg South Africa 


Branches: 
Rhodesia - United Kingdom - Holland 
Italy - Israel 











H. P. DICKEY, P.Eng. 
Consulting Mining Engineer 
Box 40, Sydenham 
Ontario, Canada 


Phone: 130 


K. N. ENGEL 


Consulting Geologist 
Drilling and Exploration Engineer 


32. Maida Vale, 
London, W.9 


Telephone: PROspect 4888 


THERON G. GEROW 


Mining Consultant and Engineer 
COAL SPECIALIST 


3033 Excelsior Boulevard 
Minneapolis 16, Minnesota, U.S.A. 
Tel: WA 2-8828 

















H. F. DITCHBURN 
P.ENG. 


Mining Consultant 


Valuations — Mineral Economics 


601, 121 Richmond St. West 
Toronto, Canada 


FAIRCHILD AERIAL 
SURVEYS, INC. 


Aerial Photography 
Topographic Contour Maps 
Airborne and Marine Geophysics 
Electronic Positioning Services 
Airborne Gravity Surveys 


224 East Iith Street 
Los Angeles 15, California 


DONALD GILL 
Mining Engineer 


535 Salisbury House, 
London, E.C.2 


Tel.: National 0591 














F. T. Cc. DOUGHTY 
Consulting Mineral Engineer 


CROSSWAY HOUSE 
BRACKNELL 
BERKSHIRE 


Tel.: Bracknell 1789 


GERARD F. FLAHERTY 
CONSULTING GEOLOGIST 


Mining — Power Projects 
Domestic and Foreign 


202 Inglewood Drive, Toronto 
Canada 


DANIEL C. GRIFFITH & CO. Ltd. 
Assayers to the Bank of England 


Analytical Chemists, Samplers, Technical 
representatives in sales of Ores and Metals at 
U.K. and European Ports and Works 


Sampling and Analyses of 
Precious Metals, Rare Earths, Base 
Metals, Ores and Residues, etc. 
27/33, Paul Street, London, E.C.2 
Tele: MONarch 1314 (3 lines) 
Cables: Gryffydd, London 














W. ROY DUNBAR 


Consulting Mining Engineer 


Examination, Valuation & 
Administration 


Suite 203-25 Adelaide St. West 
Toronto, Canada 
Tel.: EMpire 6-5656 & Victor 5-4148 





FLUO-X-SPEC 


Analytical Laboratory 
Fluorescent X-ray 
Spectrographic Analyses 
718 Sherman Street (rear), 
Denver 3, Colorado 


Phone: ALpine 5-9396 
Merlyn L. Salmon, Manager 


HEATH & SHERWOOD CHEMICAL 
GROUTING LIMITED 


Cable Address: Sherdrill 
6-8 Hudson Bay Avenue, 
Kirkland Lake, Ontario, Canada 








G. S. ELDRIDGE & Co. Ltd. 


Assayers * Chemists 
Spectroscopists 
Shippers’ Representatives 
Inspection & Testing Engineers 


633 Hornby Street, 
Vancouver, Canada 
Tel.: MU-4-1267 Cables: ELDRICO 








a 











FOUNDATION OF CANADA 
ENGINEERING CORPORATION 
LIMITED 


Complete Engineering Services from 
preliminary plans and capital cost 
studies to working drawings, specific- 
ations, and supervision ofconstruction. 


Vancouver * Toronto 
Montreal 











HEATH & SHERWOOD DRILLING 
(EASTERN) LIMITED 
Domestic diamond drill 

contracting and management 
Cable Address: Sherdrill 


6-8 Hudson Bay Avenue, 
Kirkland Lake, Ontario, Canada 
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HEATH & SHERWOOD DRILLING 
S.A. LIMITED 


Foreign diamond drill 
contracting and management 


Cable Address: Sherdrill 
Bank of Bermuda Building, 
Hamilton, Bermuda 


KILBORN ENGINEERING 
(1954) LTD. 


Consulting 
Professional Engineers 
Mills, Concentrators, Smelters 


Engineering Design, Feasability and 
Economic Studies and Reports 


36 Park Lawn Rd., 
Toronto 18, Canada 


R. L. LOOFBOUROW 
Mining Engineer 
Site Appraisals—Plans—Estimates 
and supervision for 
Underground Construction— 
Mining—Mine Water Problems 


4032 Queen Ave. So. 
Minneapolis 10, Minn. 








CHARLES F. HERBERT 
MINING ENGINEER 


Placer Mining Exploration 
Hydraulic Stripping Valuation 


321 C St. Anchorage, Alaska 
Tel.: BR. 4-4601 


KNAPP & BATES LTD. 
Ore Dressing Engineers 
14-17 Finsbury Court 


Finsbury Pavement 
London, E.C.2 


Tel.: Cables: 
MON 0840 Flowsheet, London 


GORDON F. MacDONNELL 
Mining Engineer 


620-85 Richmond Street W. 
Toronto |. Ont. 


Telephone: EMpire 3-635| 








Cc. H. HOPPER 


Mining Engineer and Geologist 
Management of Exploration 
Programs ° Examinations 


Room 305-485 McGill Street 
Montreal, Canada 
Tel.: UNiversity 6-1249 


LAKEFIELD 
RESEARCH OF CANADA LIMITED 


Metallurgical and Chemical 
Research—Ore Testing 


P.O. Box 430, 
Lakefield, Ontario, Canada 


Phone: OLiver 2-3341 


R. A. Mackay G. A. Schnellmann 


MACKAY & 
SCH NELLMANN 


Geological & Mining Consultants 


115 Moorgate, London, E.C.2 


‘Cables: Pyrochlore, London 
Tel.: MONarch 5177/8 








HUNTING SURVEYS LIMITED 


SURVEYORS, PHOTOGRAMMETRIC 
ENGINEERS AND CONSULTANTS 
AIRBORNE AND GROUND 
GEOPHYSICAL SURVEYS AND 
SERVICES 


6 Elstree Way, 
Boreham Wood, Herts. 
Tel.: Elstree 2214 Cables: Astereo 


London Office: 
4, Albemarle Street, London, W.!. 


LEA CROSS GEOPHYSICAL CO. 
LTD. 


MAGNETIC, ELECTRO-MAGNETIC & 
GRAVITY SURVEYS 


HANWOOD, 
SHREWSBURY, ENGLAND 


Tel.: Hanwood 296 
Cables: Hanwood 296 England 


R. Ellerton Binns, B.Sc., M.I.M.M. 
McCARTHY & BINNS 
Consulting Mining Engineers 
4 Broad Street Place, 
(Suite 245) 

London, E.C.2 


Cables: Squareroot, London 
Tel.: London Wall 5197 








HERBERT B. JOHNSON 
Consultant 


Separations by 
Electrostatic 
Pneumatic 
Magnetic 


804 Franklin Street, 
Clearwater, Fla., U.S.A. 


LEDOUX & CO. 


Chemists - Assayers 
Spectroscopists 
Shippers’ Representatives 
Mine Examination Analyses 


359 Alfred Avenue, 
Teaneck, N.J., U.S.A. 


McPHAR GEOPHYSICS 
LIMITED 


Geophysical Surveys and 
Electrical Prospecting Equipment 


Including 
INDUCED POLARIZATION AND 
AUDIO FREQUENCY MAGNETICS 


139 Bond Avenue, 
Don Mills, Ontario, Canada 
Cable: “McPHAR” TORONTO 











A. W. JOHNSTON 
Geologist, P.Eng. 
16th Floor, 
100 Adelaide Street West, 
Toronto |, Canada 
Phone: EM 3-1493 








LEGGETTE, BRASHEARS 
& GRAHAM 


Consulting Ground Water 
Geologists 
Water Supply Sale Water Problems 


Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue 
New York 17, N.Y. 


{Cable: LEBRAGRA 








MESABI ENGINEERING 


711 NEW YORK BLDG. 
ST. PAUL I, MINN. 
CA. 4-8833 


MECHANICAL + ENGINEERS, 
DESIGNERS, CONSULTANTS 


Mechanical Equipment for theContracting 

and Mining Industry—Engineered’ to suit 

special job requirements. Specialists in 
design of Tunnel Boring Machines. 
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MINING SERVICES (P.E.) LTD. 
MININGJand MANAGEMENT 
CONSULTANTS 
12 GROSVENOR PLACE, 
LONDON. S.W.I. 


Cables: Prodeng London. 
Telephone: Belgravia 3311 


POWELL DUFFRYN TECHNICAL 
SERVICES LIMITED 
Consulting Engineers 
(Mining, Chemical, Industrial) 


7/17 Jewry Street 
London, E.C.3 


Cables: Technicoal 
Telephone: ROYal 0141 





JOHN TAYLOR & SONS 


Mining Engineers, Consultants 
and Mine Managers 


Technical Buying and Shipping 
Suffolk House, 
5, Laurence Pountney Hill, 
London, E.C.4 
Cables: Rolyat, Cent, London 
Tel.: MiNcing Lane 7351 (3 lines) 











MOREAU, WOODARD & CO. LTD. 
GEOPHYSICAL SURVEYS 
Slingram & Turam Electromagnetic 
and Magnetic Surveys 


203-69 Eglinton Ave. E. 
Toronto 12, Ont. HUdson 3-4592 


Cable: GEOSERVE TORONTO 
Agents for: ABEM INSTRUMENTS 


PROSPECTING GEOPHYSICS LTD. 


Magnetometer — Electromagnetic — 

Self-potential Survey — Geological 

Mapping — Exploration and Property 
Management 


3518 Vendome Ave. MONTREAL, QUE. 
Tel: HUnter 1-1539 


P.O. Box 256 BOURLAMAQUE, QUE. 
Tel.: 4-3910 


Suite 310,4 Richmond Street, E. Toronto 
Tel.: EMpire 





PAUL WEIR COMPANY 
24th Year 


Mining Engineers and Geologists 
Specialists on Coal 


20 No. Wacker Drive, 
Chicago 6, Ill., U.S.A. 




















ARTHUR NOTMAN 
Consulting Mining Engineer 
55 Liberty Street, 


18th Floor, New York 5, 
NY. USA, 


Telephone BArclay 7-9484 


A. H. ROSS & ASSOCIATES 


Consulting Chemical and 
Metallurgical Engineers 


Suite 811, 
62 Richmond Street West, 
Toronto, Ontario, Canada 


Phone: EMpire 6-1653 





WISSER & COX 
Consultants in Applied Geology 
Exploration 


Mining & Engineering Geology 
Mineral Economics 


55 New Montgomery 
San Francisco 5, California 


Tel.: YUkon 2-1436 
Cable: GEOLOG 











ORE TREATMENT & 
ENGINEERING SERVICES LTD. 
Geological and Geophysical Surveys and 
Appraisals, Assays, Ore Tests, Research 
Metallurgy, Plant Design, Construction 
and Operation, Mining, Mechanical and 
Electrical Engineering. 

120, MOORGATE 
LONDON, E.C.2 


Telephone: MET 0545 
Cables: Orengserv, Stock, London 











JAMES RUSSELL 
Mining Engineer 
2, Clements Inn 


Strand, London, W.C.2 
CHAncery 6627 











WRIGHT ENGINEERS LIMITED 
Metallurgical, Mining and 
Industrial Plants, Deepsea Docks 
Bulk Handling Facilities 
Economic Studies, Complete Design 


850 WEST HASTINGS STREET 
VANCOUVER | 
BRITISH COLUMBIA 
Telephone: MUtual 3-7595 
Cables: ““Metwright” 














ECONOMICS OF SOUTH AFRICAN GOLD MINING 





by R. E. WALLACE and A. S. ROBERTSON 
With illustrations by JoHN L. TURNER 


THIS book (now available for the first time at a 

** popular ”’ price) has been specially written for the 
non-technical mining investor by two Johannesburg 
accountants in collaboration with a geologist and a mining 
engineer. It explains how to make full use of the wealth 
of geological, mining and statistical data, published monthly 
and quarterly, by the South African groups. 

Such information, which is almost invariably reported 
and commented on in the financial and mining press, 
often presupposes a degree of knowledge not only of 
geology and of the techniques of prospecting and mining 


but also of the limits of economic mining and of the 
mathematics of share valuation, which many investors 
do not possess. It is this knowledge which Economics 
of South African Gold Mining supplies. 

This book tips no shares, nor does it set out to evaluate 
the prospects for any particular mine. Its sole purpose is to 
present the essential background knowledge without 
which a considered view of this or that South African gold 
mining share is not possible. It does so in terms which the 
lay investor can understand, yet in sufficient detail to 
enable him to put the principles involved to practical use. 





| PRICE 12s. 6d. 
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A rubber lined pump 
for handling 
hydrochloric acid, 

ferric chloride 
solutions, etc. 


Specifically 

developed for 

mines. Operates 

in confined spaces. \V 

 Self-priming, \ 

no foot valves, \ 
Runs on “snore” \\ 
indefinitely. 


\ 
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| | have the pumps 


for SPECIAL DUTIES 


Self-priming pumps with a minimum 


suction lift of 20 ft. water, able to handle 
high percentages of air or vapour. 
Capacities 5 to 600 g.p.m. 


For vacuum extraction duties and use 


with filters, condenser installations, etc. 
Will extract liquor from vessels 
under a 28 inch vacuum. 
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Process pumps for 


handling hot liquids. 
Heads up to 300 ft., 
BRITISH LABOUR PUMP CO LTD 
BLUNDELL ST LONDON N7 


capacities up to 1000 g.p.m. 
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PERCUS 
Atlas ¢ 
Bedfors 
Cohen 
Consol 
Ltd. 
Holma 
Joy-Sul 
Saizgitt 


Sutcliff 
Triefus 


—Electri: 





BUYERS’ 


SECTION Il. 
UNDERGROUND MINING 


DRILLS 


PERCUSSIVE DRILLS 

Atlas Copco AB. 

Bedford (John) & Sons Ltd. 

Cohen (George) Sons & Co., Ltd. 

Consolidated Pneumatic Tool Co., 
Lid. 

Holman Bros. Ltd. 

Joy-Sullivan Ltd. 

Saizgitter Maschinen A.G. 

Sheffield Hollow Drill Steel Co., 
Ltd. 

Steel Enginering Co., Ltd. 

Thom Gohn) Ltd. 

Wickman Ltd. 

Wood (Hugh) & Co., Ltd. 

ROTARY DRILLS— 

Hydraulic 

Salzgitter Maschinen A.G. 

Sheffield Hollow Drill Steel Co., 


td. 
Sutcliffe (Richard) Ltd. 
Triefus Industries Ltd. 
—Electric 
Cohen (George) Sons & Co., Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Holman Bros. Ltd. 
Salzgitter Maschinen A.G. 
Siskol Machines Ltd. 
Triefus Industries Ltd. 
Victor Products (Wallsend) Ltd. 
Wood (Hugh) & Co., Ltd. 
Pneumatic 
Atlas Copco AB. 
Bedford (John) & Sons Ltd. 
Cohen (George) Sons & Co., Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Dollery & Palmer Ltd. 
Holman Bros. Ltd. 
Salzgitter Maschinen A.G. 
Siskol Machines Ltd. 
Steel Engineering Co., Ltd. 
Triefus Industries Ltd. 
Victor Products (Wallsend) Ltd. 
Wood (Hugh) & Co., Ltd. 
ROTARY PERCUSSIVE DRILLS 
Atlas Copco AB, 
Consoldated Pneumatic Tool Co., 
Ltd., The 
Dollery & Palmer Ltd. 
Salzgitter Maschinen A.G. 
Thom (John) Ltd. 
Wickman Ltd. 
DIAMOND DRILLS 
Boyles Bros., Drilling Co., Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Craelius Co., Ltd. 
Joy-Sullivan Ltd. 
Thom (John) Ltd. 
Triefus Industries Ltd. 
COAL DRILLS 
(See above under Rotary Drills) 


DRILLING COMPONENTS 
AND ACCESSORIES 


DETCHABLE BITS 

Atlas Conco AB. 

Bedford (John) & Sons Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 

Halifax Tool Co., Ltd. 

olman Bros. Ltd. 

Joy-Sullivan Ltd. 

Markham & Co., Ltd. 

Padley & Venables Ltd. 

Sefeld Hollow Drill Steel Co., 


Sikol Machines Ltd. 
ganda Engineering Ltd. 

Te Engineering Co., Ltd. 
yetus Industries Ltd. 
ha Moppes (L.M.) & Sons Ltd. 
M ied Products (Wallsend) Ltd. 
ickman Ltd. 

od (Hugh) & Co., Ltd. 


MLL STEMS FOR DETACHABLE 


Atlas Copco AB. 
ford (ohn) & Sons Ltd. 


Padley & Venables Ltd. 

= Hollow Drill Steel Co., 
td. 

Siskol Machines Ltd. 

Standall Engineering Ltd. 

Victor Products (Wallsend) Ltd. 

Wickman Ltd. 

INTEGRAL DRILL STEELS 

Atlas Copco AB. 

Bedford (John) & Sons Ltd. 

Consolidated Pneumatic Tool Co., 
Ltd., The 

Halifax Tool Co., Ltd. 

Holman Bros. Ltd. 

Joy-Sullivan Ltd. 

Padley & Venables Ltd. 

= Hollow Drill Steel Co., 


Standall Engineering Ltd. 

Steel Engineering Co., Ltd. 
Victor Products (Wallsend) Ltd. 
Wickman Lid. 


GUIDE 


DETONATORS 

imperial Chemical Industries Ltd. 
FUSES 

Imperial Chemical Industries Ltd. 
EXPLODERS 

General Electric Co., Ltd., The 

Imperial Chemical Industries Ltd. 
PNEUMATIC BLASTING 
EQUIPMENT 

Olin Mathieson Ltd. 


SHAFT SINKING 
EQUIPMENT 


SHAFT GRABS 
Foraky Boring & Shaft Sinking 
Co., Ltd. 
SHAFT STAGING 
Foraky Boring & Shaft Sinking 
Co., Ltd. 
BUCKETS, KIBBLES, ETC. 
Foraky Boring & Shaft Sinking 
Co., Ltd. 
WINCHES 
Atias Copco AB. 








The Buyers’ Guide is published to assist those who 
buy for the mining industry and is designed to show 
the full range of products which advertisers in “The 
Mining Journal” (both Annual Review and weekly 
issue) are in a position to supply to the industry. 


Although this Guide relates only to “Mining 
Journal” advertisers, we shall, of course, always be 
ready to answer enquiries relating to products or 


suppliers not listed here. 








DIAMOND PRODUCTS (Bits, 
Reaming Shells and Core Barrels) 
Craelius Co., Ltd. 
Diamant Boart S.A, 
Smit J. K.) & Sons Ltd. 
van Moppes (L.M.) & Sons Lte 
Triefus Industries Ltd. 
Yorke (F.) & Partners Ltd. 


DEVICES FOR REMOVING 
CUTTINGS AND DUST 
Consolidated Pneumatic Tool Co.. 
Ltd., The 
Holman Bros. Ltd. 
Wood (Hugh) & Co., Ltd. 


MOUNTINGS, JUMBOS, FRAMES 
AND RIGS 

Atlas Copco AB. 

Consolidated Pneumatic Too! Co., 

Ltd., The 

Eimco (Gt. Britain) Ltd. 

Holman Bros. Ltd. 

Joy-Sullivan Ltd. 

Salzgitter Maschinen A.G 


ACCESSORIES FOR THE 
SHARPENING, MOUNTING AND 
CUTTING OF BITS 

Atlas Copco AB. 

Consolidated Pneumatic Tool Co., 

Ltd., The 

Halifax Tool Co., Ltd. 

Holman Bros. Ltd. 

Padley & Venables Ltd. 

Triefus Industries Ltd. 

Wood (Hugh) & Co., Ltd. 


OTHER ROCK DRILLING 
ACCESSORIES 
Atlas Copco AB. 
Boyles Bros., Drilling Co., Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Holman Bros. Ltd. 
Joy-Sullivan Ltd. 
Triefus Industries Ltd. 
Victor Products (Wallsend) Ltd. 
Wood (Hugh) & Co., Ltd. 
HAND TOOLS 
—Hammers 
Bedford (John) & Sons Ltd. 
Brindley (F. J.) & Sons Ltd. 
—Picks 
Bedford (John) & Sons Ltd. 
Brindley (F. J.) & Sons Ltd. 


Austin Hopkinson & Co., Ltd. 
Foraky Boring & Shaft Sinking 
Co., Ltd. 

Wood (John) & Sons Ltd. 

PILE DRIVERS AND PILES 
Atlas Copco AB. 

Cementation Co., Ltd., The 
STEEL OR OTHER METAL 
EQUIPMENT 

Bedford (John) & Sons Ltd. 

Skinningrove Iron Co., Ltd. 
EQUIPMENT FOR SPECIAL 
TECHNIQUES— 

—Freezing Equipment 
Foraky Boring & Shaft Sinking 

Co., Ltd. 

—Cementation or Grouting Equipment 
Cementation Co., Ltd., The 
Foraky Boring & Shaft Sinking 

Co., Ltd. 


SUPPORT OF 
HAULAGES AND FACES 


RIGID STEEL PROPS 
Skinningrove Iron Co., Ltd. 
ADJUSTABLE PROPS 
Dollery & Palmer Ltd. 
Dowty Mining Equipment Ltd. 
Victor Products (Wallsend) Ltd. 
Wood (Hugh) & Co., Ltd. 
HYDRAULIC PROPS 
B.R.D. Co., Ltd. 
Dowty Mining Equipment Ltd. 
Salzgitter Maschinen A.G. 
SELF ADVANCING SUPPORT 
Dowty Mining Equipment Ltd. 
ROOF BOLTS 
Bayliss, Jones & Bayliss Ltd. 
PROP WITHDRAWERS 
Austin Hopkinson & Co., Ltd. 
Hadfields Ltd. 
CHOCKS 
Dowty Mining Equipment Ltd. 
Hudswell, Clarke & Co., Ltd. 
Wood (Hugh) & Co., Ltd. 
CHOCK RELEASES 


STEEL ARCHES 
Cohen (George) Sons & Co., Ltd. 
Skinningrove Iron Co., Ltd. 
RECOVERABLE SUPPORT BOLTS 
Sisko! Machines Ltd. 
PIT PROP CAPS 
Malcolm Campbell (Plastics) Ltd. 
FRICTION CAPS 
Malcolm Campbell (Plastics) Ltd. 
TIMBER FLAMEPROOFING 
Hicksons Timber Impregnation Co. 
(G.B.), Ltd. 
TIMBER PRESERVATION 
Hickson’s Timber Impregnation Co. 
(G.B.) Ltd. 
TRESTLES 
Causeway Reinforcement Ltd. 
STRUCTURAL WATERPROOFING 
Cementation Co., Ltd. 


COAL CUTTERS 


PNEUMATIC PICKS 

Atlas Copco AB. 

Bedford (GlIohn) & Sons Ltd. 

Consolidated Pneumatic Tool Co., 

Ltd. 

Doilery & Palmer Ltd. 

Holman Bros. Ltd. 

Siskol Machines Ltd. 

Wood (Hugh) & Co., Ltd. 
CHAIN CUTTERS 

British Jeffrey-Diamond Ltd. 

Joy-Sullivan Ltd. 

Mavor & Coulson Ltd. 

Standall Engineering Ltd. 
PLOUGHS 

Dollery & Palmer Ltd. 

Wood (Hugh) & Co., Ltd. 
CUTTER LOADERS 

British Jeffrey-Diamond Ltd. 

Distington Engineering Co., Ltd. 

Joy-Sullivan Ltd. 

Mavor & Coulson Ltd. 

Mining Engineering Co., Ltd. 
ROTARY PERCUSSIVE CUTTERS 

Siskol Machines Ltd. 
SHEARER LOADERS 

British Jeffrey-Diamond Ltd. 


LOADING 


SCRAPER LOADERS 

Austin Hopkinson & Co., Ltd. 

Holman Bros. Ltd. 

Joy-Sullivan Ltd. 

Salzgitter Maschinen A.G. 

Sutcliffe (Richard) Ltd. 
DUCKBILL LOADERS 

Distington Engineering Co., Ltd. 
SHOVEL LOADERS 

Atlas Copco AB. 

Eimco (Gt. Britain) Ltd. 

Joy-Sullivan Ltd. 

Salzgitter Maschinen A.G. 
GATHERING ARM LOADERS 

Joy-Sullivan Ltd. 

Mavor & Coulson Ltd. 

Wood (Hugh) & Co., Ltd. 
DISC LOADERS 

Salzgitter Maschinen A.G. 


CONVEYING 


SHUTTLE CARS 
Atlas Copco AB. 

Joy-Sullivan Ltd. 
Salsgitter Maschinen A.G. 

DRAG OR SCRAPER CONVEYORS 
Austin Hopkinson & Co., Ltd. 
Automatic Coal Cleaning Co., Ltd 
Birtley Engineering Ltd. 

Head Wrightson Stockton Forge 


Ltd. 
Imernational Combustion Products 
Ltd 


td. 

Joy-Sullivan Ltd. 

Newell (Ernest) & Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 
Ropeways Lid 

Mitchell Ropeways Ltd. 

Salzgitter Maschinen A.G. 

Sutcliffe (Richard) Ltd. 

Unifloc Ltd. 


\ 


Consolidated Pneumatic Tool Co., 
Halitg Te Ci 
Oo! Co., Ltd. 
\ Holman Bros. Ltd. 


Dowty Mining Equipment Ltd. 
Hudswell, Clarke & Co., Ltd. ont pane 
Mining Engineering Co., Ltd. 


Birtley Engineering Ltd. 
STEEL CHOCK BASES British Jeffrey-Diamond Ltd. 
Mining Engineering Co., Ltd. 


BLASTING 


EXPLOSIVES 
Imperial Chemical Industries Ltd. 
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Toy-Sutii 
°y-Sullivan Ltd. Broadbent (Robert) & Son Ltd. 
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Cable Belt Ltd. 

Cowlishaw, Walker & Co., Ltd. 

— Screening & Engineering 
td. 

General Electric Co., Ltd., The 

Hudswell, Clarke & Co., Ltd. 

— Combustion Products 
td 


Joy-Sullivan Ltd. 

Mavor & Coulson Ltd. 

Mining Engineering Co., Ltd. 

Mitchell Ropeways Ltd. 

Moxey Ltd. 

Newell (Ernest) & Co., Ltd. 

Niagara Screens (Gt. Britain) Ltd. 

Norton-Harty Engineering Co., Ltd. 

Pegson Ltd. 

Railway Mine & Plantation Equip- 
ment Ltd. 

Ropeways Ltd. 

Stephens-Adamson Mfg. Co. 

Sutcliffe (Richard) Ltd. 

Unifloc Ltd. 

Ward (Thos. W.), L 

Wood (Hugh) & Co. Sita. 

CHAIN OR METAL PLATE 

CONVEYORS 
Armstrong Whitworth (Metal 

Industries) Ltd. 
Birtley Engineering Ltd. 
Cowlishaw, Walker & Co., Ltd. 
Dollery & Palmer Ltd. 
General Electric Co., Ltd., The 
Hudswell, Clarke & Co., Ltd. 
Mining Engineering Co., Ltd. 
Newell (Ernest) & Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 
Sutcliffe (Richard) Ltd. 
Unifloc Ltd. 
Wharton Engineers (Elstree) Ltd. 

ROPE DRIVEN CONVEYORS 
Cable Belt Ltd. 

BOTTOM BELT CONVEYORS 
British Jeffrey-Diamond Ltd. 
Mining Engineering Co., Ltd. 
Sutcliffe (Richard) Ltd. 

Wood (Hugh) & Co., Ltd. 

ROPE BELT CONVEYORS 
Distington Engineering Co., Ltd. 

BUCKET CONVEYORS 
Birtley Engineering Ltd. 
— Combustion Products 

td. 
Moxey Ltd. 
Norton-Harty Engineering Co., Ltd. 
Stephens-Adamson Mfg. Co. 
Sutcliffe (Richard) Ltd. 
Unifloc Ltd. 
Ward (Thos. W.) Ltd. 
Wharton Engineers (Elstree) Ltd. 

ENDLESS SCREW CONVEYORS 
Automatic Coal Cleaning Co., Ltd. 
Birtley Engineering Ltd. 

Fairleede Engineering Ltd. 
Unifloc Ltd. 
Ward (Thos. W.), Ltd. 


TROUGH CONVEYORS— 
—Fixed Trough Conveyors 
Birtley Engineering Ltd. 
Norton-Harty Engineering Co., Ltd. 
—Shaker Trough Conveyors 
Birdey Engineering Ltd. 
Cohen (George) Sons & Co., Ltd. 
Distington Engineering Co.. Ltd. 
Mining Engineering Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 
Unifloc Ltd. 
Ward (Thos. W.), Ltd. 


SCRAPER CHAIN CONVEYORS 

Birtley Engineering Ltd. 

British Jeffrey-Diamond Ltd. 

Cowlishaw, Walker & Co., Ltd. 

Dollery & Palmer Ltd. 

Hudswell, Clarke & Co., Ltd. 

Mavor & Coulson Ltd 

Mining Engineering Co., Ltd. 

Moxey Ltd. 

Newell (Ernest) & Co., Ltd 

Norton-Harty Engineering Co., Ltd. 

Railway Mine & Plantation Equip- 

ment Ltd. 

Sutcliffe (Richard) Ltd. 

Unifloc Ltd. 

Ward (Thos. W.) Ltd. 

Wood (Hugh) & Co., Ltd. 
PNEUMATIC CONVEYORS AND 
STOWERS 

Markham & Co., Ltd. 


ANCILLARY EQUIPMENT 
FOR CONVEYORS 


RUBBER BELTING 
Angus (George) & Co., Ltd. 
B.T.R. Industries Ltd. 
Dunlop Rubber Co., Ltd. 
Goodyear Tyre & Rubber Co., Ltd. 
= & Irwell Rubber Co 

td. 

Mining Engineering Co., Ltd. 
Reddaway (F.) & Co., Ltd. 
Turner Brothers Asbestos Co., Ltd 
U. _ a Rubber International (G.B.) 


Wood (Hugh) & Co., Ltd. 


V.C. BELTING 

Angus (George) & Co., Ltd. 

British Belting & Asbestos Ltd. 

B.T.R. Industries Ltd. 

Dunlop Rubber Co., Ltd. 

Goodyear Tyre & Rubber Co., Ltd, 

Greengate & Irwell Rubber Co. 
Ltd. 

Reddaway (F.) & Co., Ltd. 

Turner Brothers Asbestos Co., Ltd 

U.S. Rubber International (G.B.) 


Ltd. 

Wood (Hugh) & Co., Ltd. 
LEATHER BELTING 

Angus (George) & Co., Ltd. 

B.T.R. Industries Ltd. 
ROLLERS, IDLERS, ETC. 

British Jeffrey-Diamond Ltd. 

Joy-Sullivan Ltd. 

Mavor & Coulson Ltd. 

Mining Engineering Co., Ltd. 

Mitchell Ropeways Ltd. 

Norton-Harty Engineering Co., Ltd. 

Railway Mine & Plantation Equip- 

ment Ltd. 

Stephens-Adamson Mfg. Co. 

Sutcliffe (Richard) Ltd. 

Wharton Engineers (Elstree) Ltd. 
POWER UNITS 

Associated Electrical Industries Ltd. 

Cohen (George) Sons & Co., Ltd. 

General Electric Co. Ld., The 

Sutcliffe (Richard) Ltd. 

Wharton Engineers (Elstree) Ltd. 
GEARHEADS 

Mining Engineering Co., Ltd. 

Sutcliffe (Richard) Ltd. 

Wood (Hugh) & Co., Ltd. 


BELT FASTENERS 
Angus (George) & Co., Ltd. 
Cohen (George) Sons & Co., Ltd. 
Greengate & Irwell Rubber Co., 


td. 

Reddaway (F.) & Co., Ltd. 

Wood (Hugh) & Co., Ltd 
PROTECTIVE GUIDING AND 
RETARDING GEAR 

Sutcliffe (Richard) Ltd. 

Wood (Hugh) & Co., Ltd. 
TENSIONING DEVICES 

British Jeffrey-Diamond Ltd. 

General Electric Co., Ltd., The 

Mining Engineering Co., Ltd. 

Sutcliffe (Richard) Ltd. 

Wood (Hugh) & Co., Ltd. 
SEQUENCE CONTROL SWITCHES 

Associated Electrical Industries Ltd. 

General Electric Co., Ltd., The 

Mining Engineering Co., Ltd. 

Wood (Hugh) & Co., Ltd. 
CHUTE LININGS 

B.T.R. Industries Ltd. 

Goodyear Tyre & Rubber Co., Ltd., 

Th 


i 

Reddaway (F.) & Co., Ltd. 

Wilkinson Process Rubber Co., Ltd. 
BELT TREATMENT 

Revol Ltd 
BELT —s UNIT 

Kleen-e-ze Brush Co., Ltd., The 
FLEXIBLE COUPLINGS 

Wiz>'csworth (Frank) & Co., Ltd. 
GEARS 

David Brown Corp’n (Sales) Ltd. 
NYLON FOR INDUSTRIAL USE 

British Nylon Spinners Ltd. 


RAIL TRANSPORT 
UNDERGROUND 


LOcOSsS— 
Electric Trolley and Pantograph 
Associated Electrical Industries Ltd. 
Clayton Equipment Co., Ltd., The 
Railway Mine & Plantation Equip- 
ment Ltd. 
Wingrove & Rogers Lid. 
Battery Locos 
Associated Electrical Industries Ltd. 
Clayton Equipment Co., Ltd., The 
Hudswell, Clarke & Co., Ltd 
Railway Mine & Plantation Equip- 
ment Ltd. 
Wingrove & Rogers Ltd. 
Wood (Hugh) & Co., Ltd. 
Pneumatic Locos 
Eimco (Gt. Britain) Ltd. 
Diesel Mechanical 
Clayton Equipment Co., Ltd., The 
Hudson (Robert) Ltd. 
Hudswell, Clarke & Co., Ltd. 
Locospoor, N. V. 
Orenstein & Koppel Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 
Wood (Hugh) & Co., Ltd. 
—Diesel Hydraulic 
Clayton Equipment Co., Ltd., The 
Orenstein & Koppel Ltd. 
—Diesel Electric Locos 
Clayton Equipment Co., Ltd., The 


HAULAGE ENGINES AND 
TUGGER HOISTS 
Austin Hopkinson & Co., Ltd. 
Eimco (Gt. Britain) Ltd. 
Holman Bros. Ltd. 
Wood (John) & Sons Ltd. 


TRANSMISSION 
—Haulage Ropes and Clips 
Hadfields Ltd. 
Mitcheli Ropeways Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 


MINE CARS, TUBS, WAGONS, 
Distington Engineering Co., Ltd. 
Dollery & Palmer Ltd. 

Hudson (Robert) Ltd. 

Locospoor, N. V. 

Orenstein & Koppel Ltd. 

Railway Mine & Plantation Equip- 
ment Ltd. 

Ward (Thos. W.) Ltd 

Wood (Hugh) & Co., “Ltd. 


TRACKS AND ANCILLARY 
TRACK EQUIPMENT 
Cohen (George) Sons & Co., Ltd. 
Hudson (Robert) Ltd. 
Locospoor, N.V. 
M.E. Engineering Ltd. 
Railway Mine & Plantation Equip 
ment Lid 
Skinningrove Iron Co., Ltd. 
Sutcliffe (Richard) Ltd. 
Ward (Thos. W.) Ltd. 
White (R.) & Sons (Engineers) Ltd. 


BATTERIES FOR LOCOS 
Oldham & Son Ltd. 


MINE CAR ACCESSORIES— 


~Wheels and Axles 
Hadfields Ltd. 


and C 
Consolidated Pneumatic Tool Co., 
Ltd 





td. 
Hadfields Ltd. 
Couplers Automatic for Mine Car 
and Railway 
English Steel Castings Corporation 
Ltd. 


MINE CAR HANDLING 
EQUIPMENT 
Markham & Co., Ltd. 
Westinghouse Brake & Signal Co., 
Ltd. 


UNDERGROUND 
STORAGE 


FEEDERS 
Ross Engineers Ltd. 
Stephens-Adamson Mfg. Co. 


GRIZZLIES 
Birtley Engineering Ltd. 
General Electric Co., Ltd., The 
Railway Mine & Plantation Equip- 
ment Ltd. 
Ross Engineers Ltd. 


CHUTES AND CHUTE CONTROL 
MECHANISMS 
Birtley Engineering Ltd. 
Fairleede Engineering Ltd. 
Norton-Harty Engineering Co., Ltd. 
Ross Engineers Ltd 
Stephens-Adamson Mfg. Co. 
Wood. (Hugh) & Co., Ltd. 


HOPPERS 
Birtley Engineering Ltd. 
Fairleede Engineering Ltd. 
Norton-Harty Engineering Co., Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 


BINS 
Birtley Engineering Ltd 
Fairleede Engineering Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd 
Stephens-Adamson Mfg. Co. 


WEIGHERS 
Birtley Engineering Ltd 
Cohen (George) Sons & Co., Ltd. 


WINDING 


HEADFRAMES 
Dollery & Palmer Ltd. 
Head Wrightson Stockton Forge 

Ltd 

Markham & Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 
Simon-Carves Ltd. 

SHEAVE WHEEL§ 
Dollery & Palmer Ltd. 
Markham & Co., Ltd. 
Simon-Carves Ltd. 
Wood (John) & Sons Ltd. 


WINDERS 


Associated Electrical Industries Ltd. 
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Austin Hopkinson & Co., Ltd. 


Barclay (Andrew) Sons & Co., Lid. 


Dollery & Palmer Ltd. 
General Electric Co., Ltd., The 
Markham & Co., Ltd. 
Stephens-Adamson Mfg. Co, 
Tinsley (John) Ltd. 
Wood (WJohn)> & Sons Ltd. 
WINDING DRUMS 
Barclay (Andrew) Sons & Co., Lid, 
Blacks Mining Equipment Ltd. 
Dollery & Palmer Ltd. 
General Electric Co., Ltd., The 
Markham & Co., Ltd. 
Wood (John) & Sons Ltd. 
CAGES 
Barclay (Andrew) Sons & Co., Ltd. 
Dollery & Palmer Lid. 
Head Wrightson Stockton Forge 
Ltd. 
Hudswell, Clarke & Co., Ltd, 
Markham & Co., Ltd. 
Norton-Harty Engineering Co., Ltd, 
Simon-Carves Ltd. 
SKIPS 
Dollery & Palmer Ltd. 
Head Wrightson Stockton Forge 


Ltd. 
International Combustion Products 
Ltd 


Markham & Co., Ltd. 
Simon-Carves Ltd. 

WINDING ROPES AND CABLES 
Dollery & Paimer Ltd. 
Westfalische Union Akt. 

GEARS 
David Brown Corp'n (Sales) Ltd. 

TENSIONING DEVICES 
Dollery & Palmer Ltd. 

Reliance Rope Attachment Co., 
Ltd. 
Simon-Carves Ltd. 


CAGE GUIDES AND CAGE 
BEAMS 


Dollery & Palmer Ltd. 
Head Wrightson Stockton Forge 
Ltd. 
Markham & Co., Ltd. 
Norton-Harty Engineering Co., Ltd 
Simon-Carves Ltd, 

GUIDE ROPE ATTACHMENTS 
Reliance Rope Attachment Co., 


td. 
WINDING ROPE CAPPELS 
Reliance Rope Attachment Co., 
Ltd. 
ROPE SUSPENSION GLANDS 
Reliance Rope Attachment Co., Ltd. 
LOADING AND SHAFT STATION 
EQUIPMENT 
Dollery & Palmer Ltd. 
Head Wrighson Stockton Forge 
Ltd. 
Hudswell, Clarke & Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 
Oldham & Son Ltd. 
Simon-Carves Ltd. 
BRAKE LININGS 
British Belting & Asbestos Ltd. 
Ferodo Ltd 
Trist (Hubert. H. P.) & Co., Ltd. 


MINE SIGNALLING 


BELL SYSTEMS-—-ELECTRIC 
General Electric Co., Ltd., The 
Oldham & Son Ltd 
Victor Products (Wallsend) Ltd. 
Wood (Hugh) & Co., Ltd. 

TELEPHONES 
Associated Electrical Industries Ltd 
Siebe, Gorman & Co., Ltd. 


VENTILATION 


MAIN VENTILATION FANS 
Associated Electrical Industries Lid 
General Electric Co., Ltd., The 
Howden (James) & Co., Ld. 
Wood GWohn) & Sons Ltd. 

DISTRIBUTION— 

Ducts (Rigid) 

Cementation Co., Ltd., The 
Fairleede Engineering Ltd. 
General Electric Co., Ltd., The 
Howden (James) & ae Ltd. 
~Ducts grasa F ‘ 

B.T.R. Industries Ltd. 
Greengate & Irwell Rubber C., 
Ltd. rs 

Mining Engineering Co» Lt 
Reddaway (F.) & Co., Ltd. GB) 
U.S. Rubber International ( 


Ltd 
Wood (Hugh) & Co., Ltd. 


—Brattice Cloth and Sheeting 
(Fire Resistant) 
B.T.R. Industries Ltd. 
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Veacuris 
yowden Games) & Co., Ltd. 
juxsiliary Fans 
Dollery & Palmer Ltd. 
Howden (James) & Co., Ltd. 
Mining Engineering Co., 
wood John) & Sons Ltd. 
RSAMPLING AND 

ST CONTROL— 

Sampling Equipment 

Sede, Gorman & Co., Ltd. 

¢ Extractors 
Consolidated Pneumatic Tool Co., 


lid. 

Howden (James) & Co., Ltd. 
lodge-Cottrell Ltd. 

ontrol and Protection 
Instrumentation 

fliott Brothers (London) Ltd. 


ILLUMINATION 


WRIABLE ELECTRIC LAMPS 


jas Copco AB. 

General Electric Co., Ltd., The 
(dham & Son Ltd. 

paterson Lamps (1953) Ltd. 

Sebe, Gorman & Co., Ltd. 
UMPROOM EQUIPMENT 

(idham & Son Ltd. 

paterson Lamps (1953) Ltd. 
“ECTRIC LIGHTING— 

flameproof and Non-Flameproof) 


isociated Electrical Industries Ltd. 

General Electric Co., Ltd., The 

Vitor Products (Wallsend) Ltd. 
ders 

Asociated Electrical Industries Ltd. 

General Electric Co., Ltd., The 

twitches 


Associated Electrical Industries Ltd. 
General Electric Co., Ltd., The 
Vitor Products (Wallsend) Ltd. 
Cables 


\sociated Electrical Industries Ltd. 
7 Insulated Callender’s Cables 


hae Electric Co., 
{able Conduits 
‘sociated Electrical Industries Ltd. 
General Electric Co., Ltd., The 


Ltd., The 


c-—y Pneumatic Tool Co.. 
ti 

Holman Bros. Ltd. 

itemational Combustion Products 


lid 
Thom (John) Ltd. 


LUGE OR SAND 
LaBour Pump Co., Ltd. 
Comet _— & Engineering Co., 


Conrad Stork Hijsch N.V. 
Co Pneumatic Tool Co., 
he 
Denver Equipment oe. Ltd. 
Ltd 


Holman Bros., Ltd. 
Memational Combustion Products 


Mono Pumps Ltd. 
Pason Ltd 


{nls Ltd. 

Vilkinson Process Rubber Co., Ltd. 
MER GENERAL PURPOSE 
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lisomes & Rapier Ltd. 
Nad (Thos. W.) Ltd. 


“hortegge 


th DUCTS 
cone | Se Ltd., The 


HOSE 
Angus (George) & Co., Ltd. 
B.T.R. Industries’ Ltd. 
Goodyear Tyre & Rubber Co., Ltd., 
Greengate & Irwell Rubber Co., 


Reddaway (F.) & Co., Ltd. 
U.S. Rubber International (G.B.) 
Ltd. 


COMPRESSED AIR 
GENERATION 


COMPRESSORS 
Associated Electrical Industries Ltd. 
Aulas Copco AB. 
Belliss & Morcom Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
General Electric Co., 
Holman Bros. Ltd. 
Howden (James) & Co., Ltd. 
Joy-Sullivan Ltd. 
Orenstein & Koppel Ltd. 
Siebe, Gorman & Co., Ltd. 
Ward (Thos. W.) Ltd. 
RECEIVERS 
Atlas Copco AB. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Fairleede Engineering Ltd. 
Holman Bros. Ltd. 
Siebe, Gorman & Co., Ltd. 
Ward (Thos. W.) Ltd. 
DEHUMIDIFIERS 
Atlas Copco AB. 
PIPES 
B.T.R. Industries Ltd. 
Unicone Ltd. 
HOSE 
Angus (George) & Co., Ltd. 
Atlas Copco AB. 
B.T.R. Industries Ltd. 
Consolidated Pneumatic Tool Co., 
Lid., The 
Dollery & Palmer Ltd. 
Eimco (Gt. Britain) Ltd. 
Goodyear Tyre & Co., Ltd., The 
—— & Irwell Rubber Co., 
td. 
Reddaway (F.) & Co., Ltd. 
Siskol Machines Ltd. 
Unicone Co., Ltd., The 
U.S. Rubber International (G.B.) 
Ltd. 
COUPLINGS 
Atlas Copco AB. 
B.T.R. Industries Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Dollery & Palmer Ltd. 
Eimco (Gt. Britain) Ltd. 
Goodyear Tyre & Rubber Co. Ltd. 
Siskol Machines Ltd. 
Unicone Co., Ltd., The 
VALVES 
Atlas Copco AB. 
Siskol Machines Ltd. 
PRESSURE GAUGES 
Atlas Copco AB. 
Siebe, Gorman & Co., Ltd. 


Ltd., The 


SECTION Il. 


DRILLING 


CHURN DRILLING 
Craelius Co., Ltd 
Ruston- Bucyrus Ltd. 
ROTARY DRILLING 
Bedford (John) & Sons Ltd. 
Boyles Bros. Drilling Co., Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Foraky Boring & Shaft Sinking Co., 
Ltd 
Joy-Sullivan Ltd. 
Padley & Venables Ltd. 
Ruston-Bucyrus Ltd. 
Salzgitter Maschinen A.G. 
Thom (John) Ltd. 
Turriff Construction Corp'n Ltd. 
Van Moppes (L.M.) & Sons Ltd. 
Wood (Hugh) & Co., Ltd. 
PERCUSSIVE DRILLING 
Atlas Copco A.B. 
Bedford (John) & Sons Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd., The 
Foraky Boring & Shaft Sinking Co., 
Ltd. 


Halifax Tool Co., Ltd. 

Holman Bros. Ltd. 

Joy-Sullivan Ltd. 

Padiey & Venables Ltd. 

Salzgitter Maschinen A.G. 
Sheffield Hollow Drill Steel Co., 


Ltd. 
Thom (John) Ltd. 
Wood (Hugh) & Co., Ltd. 
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CONTROL AND PROTECTION 
INSTRUMENTATION 
Elliott Brothers (London) Ltd 


ELECTRICAL GENER- 
ATION, DISTRIBUTION 
TRANSMISSION AND 
CONTROL EQUIPMENT 


MOTORS (Flameproof and Non- 
Flameproof) 
Associated Electrical Industries Ltd. 
Brush Electrical Engineering Co. 
Ltd. 

Electric Construction Co., Ltd., The 

General Electric Co., Ltd., The 
TRANSFORMERS AND 
SWITCHGEAR 

Associated Electrical Industries Ltd. 

Brush Electrical Engineering Co., 

Ltd. 

Electric Construction Co., Ltd., The 

General Electric Co., Ltd., The 
CABLES 

Associated Electrical Industries Ltd. 

British Insulated Callender’s Cables 

Ltd. 

General Electric Co., Ltd., The 
GATE END BOXES, STARTERS, 
RECTIFIERS 

Associated Electrical Industries Ltd. 

Electric Construction Co., Ltd., The 

General Electric Co., Ltd., The 


MINE RESCUE 
EQUIPMENT 


BREATHING AND ESCAPE 
APPARATUS 
Angus (George) & Co., Ltd. 
Siebe, Gorman & Co., Ltd. 
FIRE FIGHTING APPLIANCES 
Angus (George) & Co., Ltd. 
Nu-Swift Ltd. 
Reddaway (F.) & Co., Ltd. 
Siebe, Gorman & Co., Ltd. 
FIRST AID EQUIPMENT 
Siebe, Gorman & Co., Ltd. 


ANCILLARY EQUIPMENT 


ELECTRICAL MEASURING 
INSTRUMENTS 

Avo Ltd. 
FRICTION CLUTCHES 

Ferodo Ltd. 

Wigglesworth (Frank) & Co., Ltd. 
FRICTION MATERIALS 

(Brake Linings, etc.) 

British Belting & Asbestos Ltd. 

Ferodo Ltd. 

Small & Parkes Ltd. 

Trist (Hubert H.P.) & Co., Ltd. 


SURFACE MINING 


AUGER DRILLING 
Consolidated Pneumatic Tool Co., 
Lid., The 
Foraky Boring & Shaft Sinking Co., 


Lt 
Thom (John) Ltd. 
DIAMOND DRILLING 
Boyles Bros. Drilling Co., Ltd. 
Consolidated Pneumatic Tool Co., 
Ltd. 

Craelius Co., Ltd. 

Turriff Construction Corp’n Ltd. 
DIAMOND PRODUCTS (bits, ream- 
ing shell and core barrels) 

Craelius Co., Ltd. 

Diamant Boart S.A. 

Smit J. K.) & Sons Ltd. 

Triefus Industries Ltd. 

Yorke (F.) & Partners Ltd. 

Van Moppes (L.M.) & Sons Ltd. 

‘Industrial Diamonds and Boarts 

Wolverhampton Diamond Die & 

Tool Co., Ltd. 


BLASTING 


‘See under Blasting im Section D 


EXCAVATION—DRY 
OPENCAST 


POWER SHOVELS 
Eimco (Gt. Britain) Ltd. 
Orenstein & Koppel Ltd. 
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Ransomes & Rapier Ltd. 
Ruston-Bucyrus Ltd. 


DRAGLINE EXCAVATORS 
Orenstein & Koppel Ltd. 
Ransomes & Rapier Ltd. 
Ruston-Bucyrus Ltd 

BUCKET WHEEL EXCAVATORS 
Orenstein & Koppel Ltd. 


CABLEWAYS 
British Ropeway Engineering Co., 
Ltd. 
Ceretti & Tanfani Ropeway Co., 
Ltd. 
Mitchell Ropeways Ltd. 
Ropeways Ltd 
White (R.) & Sons (Engineers) Ltd. 
CRAWLER TRACTORS 
International Harvester Co. (G.B.) 
Ltd. 


WHEEL SCRAPERS 
BULLDOZERS AND GRADERS 
Eimco (Gt. Britain) Ltd. 
Orenstein & Koppel Ltd. 
Ward (Thos. W.) Ltd. 


ANCILLARY EQUIPMENT— 
Buckets 


Hadfields Ltd. 
Dozer Rooters 
Hadfields Ltd. 
Diesel Engines 
Crossley Bros. Ltd 
Petro! Engines 
Vv. W. Motors Ltd. 


ALLUVIAL 


DREDGING— 
—Dragline Dredges 
Orenstein & Koppel Ltd. 
Ransomes & Rapier Ltd. 
Ruston-Bucyrus Ltd. 
—Mechanical Grabs 
Orenstein & Koppel Ltd. 
Ransomes & Rapier Ltd. 
Ruston-Bucyrus Ltd. 
HYDRAULICING— 
—Monitors 
Fairleede Engineering Ltd. 
team ALLUVIAL 
me ny NT— 
—Pum 
iassenptionth Combustion Products 
Ltd. 


MINING 


Wilkinson Process Rubber Co., Ltd. 
—Screens 
Crushing, Screening & Engineering 
Ltd. 


Niagara Screens (Gt. Britain) Ltd. 
Norton-Harty Engineering Co., Ltd. 
Pegson Ltd. 
Ransomes & Rapier Ltd. 
—Drives—Electrical 
General Electric Co., 
—Drives—Diesel 
Crossley Bros. Ltd. 
—Drives—Petrol 
Motors Ltd. 
—Hoses 
Angus (George) & Co., Ltd 
B.T.R. Industries Ltd. 
Goodyear Tyre & Rubber Co. (G 
Britain) Ltd. 
Greengate & Irwell Rubber Co. 
Ltd 


Ltd., The 


Reddaway (F.) & Co., Ltd. 
U.S. Rubber International (G.B.) 
Ltd. 
Wilkinson Process Rubber Co., Ltd. 
—Dredge Buckets 
Curran Steels Ltd. 
Hadfields Ltd. 


opes 
Westfalische Union Akt. 


TRANSPORTATION 


LOCOMOTIVES— 
~-Steam Locos 
Barclay (Andrew) Sons & Co., Ltd 
Hudswell, Clarke & Co., Ltd. 
—Diesel Mechanical 
Barclay (Andrew) Sons & Co., Ltd 
Hudswell, Clarke & Co., Ltd. 
Locospoor N.V. 
Orenstein & Koppel Ltd. 
—Diesel Hydraulic 
Barclay (Andrew) Sons & Co., Ltd 
Orenstein & Koppel Ltd. 
TRACTORS 
International Harvester Co. (G.B.) 
Ltd. 
TRUCKS (Light Railway) 
Hudson (Robert) Ltd. 
Locospoor N.V. 
Orenstein & Koppel Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 
DUMFER TRUCKS 
Eimco (Gt. Britain) Ltd. 
Fodens Ltd. 
Orenstein & Koppel Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 





Buyers’ Guide 


CONVEYORS 
Birtley Engineering Ltd. 
Crushing, Screening & Engincering 
Ltd. 
Distington Engineering Co., Ltd 
General Electric Co., Ltd., The 
Hudswell, Clarke & Co., Ltd. 
Mavor & Coulson Ltd. 
Mining Engineering Co., Ltd. 
Mitchell Ropeways Ltd. 
Norton-Harty Engineering Co., Ltd. 
Ropeways Ltd. 
Sutcliffe (Richard) Ltd. 
Wharton Engineers (Elstree) Ltd. 
Wood (Hugh) & Co., Ltd 
RAILWAY TRUCKS 
Locospoor N.V. 
Railway Mine & Plantation Equip- 
ment Ltd. 
TRACK AND ANCILLARY 
TRACK EQUIPMENT 
Locospoor N.V 
M.E. Engineering Ltd. 
White (R.) & Sons (Engineers) Ltd. 
AERIAL ROPEWAYS 
British Ropeway Engineering Co., 


td. 
Ceretti & Tanfani 
Ltd. 

Mitchell Ropleways Ltd. 

Ropeways Ltd. 

White (R.) & Sons (Engineers) Ltd. 
—Couplings and Terminal Sockets 

Reliance Rope Attachment Co., Ltd. 


Ropeway Co., 


SECTION III. 


AUXILIARY SITE 
EQUIPMENT 


POWER SUPPLY— 

—Electric Cables and Accessories 
Associated Electrical Industries Ltd. 
British Insulated Callenders Cables 


Ltd. 
General Electric Co., Ltd., The 
—Power Generating Equipment 
Associated Electrical Industries Ltd. 
Belliss & Morcom Ltd. 
Crossley Bros. Ltd. 


COMMUNICATIONS (other than 
material transport) 
Associated Electrical Industries Ltd. 


MAINTENANCE FACILITIES— 
—Welding, Etc. 
Murex Welding Processes Ltd. 


ILLUMINATION 
General Electric Co., Ltd., The 
Oldham & Son Ltd. 
ENGINES (Air Cooled) 
VW Motors Ltd. 
LUBRICANTS 
—Graphited 
Revol Ltd. 
BEARINGS _ 
British Timken: Division of Timken 
Roller Bearing Co. 


SURVEYING, 


SAMPLING AND ASSAYING 


SURVEYING 

COMPASSES 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 

CHAINS AND TAPES 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 

STAFFS AND TACH. RODS 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 

LEVELS 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 

PLANE TABLES 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 

ALIDADES 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 

THEODOLITES 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 


BOREHOLE SURVEY 
INSTRUMENTS 
Foraky Boring & Shaft Sinking Co., 
Ltd. 
MICROSCOPES 
Cooke, Troughton & Simms Ltd. 
Hilger & Watts Ltd. 


SAMPLING AND 
ASSAYING 


CRUSHING AND 

GRINDING EQUIPMENT 
Armstrong Whitworth (Metal 

Industries) Ltd. 

Birtley Engineering Ltd. 
British Jeffrey-Diamond Ltd. 
Knapp & Bates Ltd. 
Markham & Co., Ltd. 
Pegson Ltd. 

LABORATORY EQUIPMENT 
Birtley Engineering Ltd. 
International Combustion Products 


Ltd. 
Knapp & Bates Ltd. 


SECTION IV. 
ORE STORAGE AND SHIPPING 


RAILHEAD AND PORT 
HANDLING EQUIPMENT 


Birtley Engineering Ltd. 
General Electric Co., Ltd., The 
Hudswell, Clarke & Co., Ltd. 
Niagara Screens (G.B.) Ltd. 
Stephens-Adamson Mfg. Co. 
Wood (Hugh) & Co., Ltd. 


STOCKPILE EQUIPMENT 


Birtley Engineering Ltd. 
General Electric Co., Ltd., The 
Mitchell Ropeways Ltd. 


Niagara Screens (G.B.) Ltd. 
Orenstein & Koppel Ltd. 
Salzgitter Maschinen A.G. 
Simon-Carves Ltd. 
Stephens-Adamson Mfg. Co. 
Wood (Hugh) & Co., Ltd. 


TRANSPORT 


Associated Electrical —_ pa. 
General Electric Co., 

Railway Mine & Picetadioa Equip- 
ment Ltd. 


SECTION V. MINERS’ WELFARE 


HEALTH SERVICES 
PIT HEAD BATH EQUIPMPENT 
shes 


Kleen-e-ze Brush Co., Ltd. 


MINE CLOTHING 
HATS 
Helmets Ltd. 
Malcolm “gr (Plastics) Ltd. 
Oldham & Son L 
Siebe, Gorman & 4 Ltd. 
Wood (Hugh) & Co., Ltd. 


BOOTS 
Gosengnte & Irwell Rubber Co., 
a Campbell (Plastics) Ltd. 


Sicbe, Gorman & Co., Ltd 
U.S. Rubber International 


Ltd. 
Wood (Hugh) & Co., Ltd. 


GOGGLES 

Angus (George) & Co., a 

Siebe, Gorman & Co., 

Wood (Hugh) & Co., Lid. 
ELBOW AND aad PADS AND 
SHIN GUARD: 

Siebe, Saaen & Co., Ltd. 

Wood (Hugh) & Co., ‘Ltd. 
GLOVES 

Angus (George) & Co., Ltd. 

Siebe, Gorman & Co., Ltd. 

Wood (Hugh) & Co., Ltd. 
WATERPROOF yy a 

Angus (George) & Co., 

North British Rubber Co., id. The 

Siebe, Gorman & Co., Ltd 


(G.B.) 
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SECTION VI. 
EXTRACTION METALLURGY 


SORTING 


PICKING TABLES 
Coppee Co. \G.B.) Ltd., The 
Fairleede Engineering Ltd. 
Norton-Harty Engineering Co., Ltd. 
PICKING BELTS 


General Electric Co., 

Goodyear Tyre & Rubber Co., Ltd., 

Head Wrightson Stockton Forge 
itd. 

Hudswell, Clarke & Co., Ltd. 

Norton-Harty Engineering Co., Ltd. 

“ Rubber International (G.B.) 

d. 


DETECTORS— 
—Fluorescent Lamp 
General Electric Co., 
—Magnets 
General Electric Co., 
Rapid Magnetic Ltd. 


WASHING 


DRUMS AND TROMMELS 
Fairleede Engineering Ltd. 
Gencral Electric Co., Ltd., The 
Head Wrightson Stockton Forge 

Lid. 
Newell (Ernest) & Co., Ltd. 
Niagara Screens (Gt. Britain) Ltd 
Pegson Ltd. 

WASHING SCREENS 
Armstrong Whitwork (Metal 
Industries) Ltd. 

Crushing, Screening & Engineering 
Ltd. 

Newell (Ernest) & Co., Ltd. 

General Electric Co., Ltd., The 

International Combustion Products 
Ltd. 

Niagara Screens (Gt. Britain) Ltd. 

Norton-Harty Engineering Ltd. 

Pegson Ltd. 

Unifloc Ltd. 

LOG WASHERS 
Davison & Co., (Hexham) Ltd. 
General Electric Co., Lid., The 
Niagara Screens (Gt. Britain) Ltd. 


COMMINUTION 
PRIMARY CRUSHERS— 


Ltd., The 
Ltd., The 


Armstrong Whitworth (Metal 
Industries) Ltd. 
Broadbent (Robert) & Son Ltd. 
Denver Equipment Co., Ltd. 
General Electric Co., Ltd., The 
Hadfields Ltd. 
Moxey Ltd. 
Newell (Ernest) & Co., Ltd. 
Pegson Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 
—Gyratory 
General Electric Co., Ltd., The 
Hadfields Ltd. 
Nordberg Manufacturing Co. 
Pegson Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 
—Heavy Duty Roll 
British Jeffrey-Diamond Ltd. 
Broadbent (Robert) & Sons Ltd. 
— Screening & Engineering 
td. 
General Electric Co., Ltd., The 
Hadfields Ltd. 
Markham & Co., Ltd. 
Pegson Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 
Stephens-Adamson Mfg. Co. 
SECONDARY CRUSHERS— 
—Jaw 
Armstrong Whitworth (Metal 
Industries) Ltd. 
Broadbent (Robert) & Son Ltd. 
Denver Equipment Co., Ltd. 
General Electric Co., Ltd., The 
Hadfields Ltd. 
Newell (Ernest) & Co., Ltd. 
Pegson Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 
—Gyratory (or cone) 
Armstrong Whitworth (Metal 
Industries) Ltd. 
General Electric Co., Ltd., The 
Hadfields Ltd. 
Moxey Ltd. 
Nordberg Manufacturing Co. 
Pegson % 
Railway Mine & Plantation Equipe 
ment Ltd. 
—Roll 
British Jeffrey-Diamond Ltd. 
Broadbent (Robert) & Son Ltd. 
a oe Screening & Engineering 
td. 
General Electric Co., Ltd., The 
Hadfields Ltd 
International 


‘Combustion Products 
Ltd. 


Woven | 
Greening 
potter (F 


Markham & Co., Ltd. 
Railway Mine & Pitantation Equip 
ment Ltd. 

Pegson Lid. 

, uaaaataa Mfg. Co, 
—Dise 

General Electric Co., Ltd., The 
—Hammer Mills 

British Jeffrey-Diamond Ltd, 
STAMP MILLS 

British Jeffrey-Diamond Ltd, 
= GRINDING MILLS— 


Denver Equipment Co., Ltd, 
General Electric Co., Ltd., The 
= Wrightson Stockton Forgi 


t 
International Combustion Product 
Ltd. 


Knapp & Bates Ltd. 

Markham & Co., Ltd, 

Newell (Ernest) & Co., Ltd, 

Pegson Ltd. 

Railway Mine & Plantation Equip 
ment Ltd. 

Wilfley Mining 
Ltd., The 

Wilkinson Process Rubber Co., Ltd 

—Rod 

Denver Equipment Co., Ltd. é 

General Electric Co., Ltd., The 

Head Wrightson Stockton Fo 


Machinery Co, 


Wilkinsc 


DR‘ 


MAGNET 
Davies | 
General 
Hunting 
Knapp & Bates Ltd. Railway 
Newell (Ernest) & Co., Ltd. ment 
Pegson Ltd. Rapid } 
Wilfley Mining Machinery Co., Ltd. Unifloc 
—Pebble ELECTRC 
General Electric Co., Ltd., The General 
Head Wrightson Stockton Forg Rapid } 
Ltd. — PNEUMA 
International Combustion Product Birtley 
td. Knapp | 
Knapp & Bates Ltd. 
Newell (Ernest) & Co., Ltd. 
Pegson Ltd. 
ANCILLARY EQUIPMENT— 
—Grinding Balls 
Brindley (F. J.) & Sons Ltd. 
Newell (Ernest) & Co., Ltd. 
—V-Rope Drives 
Dick (R. & J.) Ltd. 
Wigglesworth (Frank) & Co., Ltd 


SCREENING 
GRIZZLIES— 
—Fixed 
— Screening & Engineerin 


td. 
International Combustion Product 
Lid. 


General Electric Co., Ltd., The 

Hadfields Ltd. 

Newell (Ernest) & Co., Ltd. 

Niagara Screens (Gt. Britain) Lid. 

Railway Mine & Plantation Equip 
ment Ltd. 

Ross Engineers Ltd. 

—Drop Bar Feeders 
Ross Engineers Ltd. 

—Roll 
Ross Engineers Ltd. 

—Chain Feeders 
Ross Engineers Ltd. 

ROTARY SCREENS (Trommels) 
Broadbent (Robert) & Son Ltd. 
Fairleede Engineering Ltd. 
General Electric Co., Ltd., The 
Newell (Ernest) & Co., Ltd. 
Norton-Harty Engineering Co., Lid 
Pegson Ltd. 

SHAKING AND VIBRATING 

SCREENS— 

—Flat Shaking and Vibrating "1 
Automatic Coal Cleaning Co., it 
Coppee Co. (G.B.) Ltd. 
General Electric Co., Ltd., The 
Huntington, Heberlein & Co. Mie 
International Combustion Product 

Ltd. nae 
Moxey Lt 
Stephens-Adamson Mfg. Co. 
Unifloc Ltd. 

ne —. and 
Vibrating Screens 
Armstrong Whitworth (Metal 
Industries) Ltd. ud 
Automatic Coal Cleaning o- 
Crushing, Screening & 

Ltd. 
Davies Magnet Works Ltd. 
Denver Equipment Co., Lid 
General Electric Co., Ltd. # 
aaa Combustion Pr 


Davisor 
Denver 
Genera 
Knapp 


Newell (Ernest) & Co., Ltd. 
Niagara Screens (Gt. ‘Britain) 
Nordberg Manufacturing Co. 
Pegson Ltd. 

Unifloc Ltd. 

—Resonance Screens 
Allen (Edgar) & Co., Ltd. 
ioe a, 

—Replacement Screens 
Greening (N.) & Sons Ltd. 





RGY 


Ltd. 


Pantation Equip 


Mfg. Co, 
0., Lid., The 
nond Ltd. 


nond Ltd, 
MILLS— 


Stockton  Forg 


bustion Produc 
td. 

Ltd. 

Co., Ltd, 
lantation Equip 
Machinery Co 


Rubber Co., Ltd 


Stockton Forg 
bustion Product 


d. 
Co., Ltd. 
hinery Co., Ltd, 


So., Ltd., The 
Stockton Fo 


bustion Product 


d. 

Co., Ltd, 
[PMENT— 
Sons Ltd. 
Do., Ltd. 
d. 

nk) & Co., 


NING 


z & Engineeriny 
0., Ltd., The 
Co., Ltd. 

jt. Britain) Ltd. 
>jantation Equip 
d. 


d. 


Co., Ltd. 
3t. Britain) 
uring Co. 


»., Ltd. 


ns 
ys Ltd. 


Woven Wire Cloth 
Greening (N.) & Sons Ltd. 
power (F. W.) & Soar Ltd. 


CLASSIFYING AND 
THICKENING 
pRRAULIC ——— AND 
ELUTRIATOR: 
Denver eel Co., Ltd. 
fimco (Gt. Britain) Ltd. 
— Combustion Products 


wml CLASSIFIERS 

Denver Equipment Co., Ltd. 

Head Wrightson Sx ockton Forge 
Ltd. 

Norton-Harty Engineering Co., Ltd. 

WWL CLASSIFIERS 

Dorr-Oliver Co., Ltd. 

MAKE CLASSIFIERS 

Coppee Co. (G.B.) Ltd., The 
Denver Equpment Co., ‘Ltd. 
Dorr-Oliver Co., Ltd. 

Eimco (Gt. Britain) Ltd. 

(ENTRIFUGAL CLASSIFIERS 
Birtley Engineering Ltd. 

Denver Equipment Co., Ltd. 
Fairleede Engineering Ltd. 
International Combustion Products 


Lid. 
Liquid-Solid Separations Ltd. 
Wilkinson Process Rubber Co., Ltd. 


DRY SEPARATION 


MAGNETIC SEPARATORS 

Davies Magnet Works Ltd. 

General Electric Co., Ltd., The 
Huntington, Heberlein & Co., Ltd. 
Railway Mine & Plantation Equip- 
ment Ltd. 

Rapid Magnetic Ltd. 

Unifloc Ltd. 

BECTROSTATIC SEPARATORS 
General Electric Co., Ltd., The 
Rapid Magnetic Ltd. 

INEUMATIC TABLES AND JIGS 
Birtley Engineering Ltd. 

Knapp & Bates Ltd. 


HEAVY MEDIA 


SEPARATION 
DRUMS 
Rirey Engineernag Ltd 
Davies Magnet Works Ltd. 
Rapid Magnetic Ltd. 
Simon — Ltd. 
CYCLONE: 
Coppee Co. (G.B.) Ltd.. The 
Distington Engineering Co.. Ltd. 
Liquid-Solid Separations Ltd. 
Wilkinson Process Rubber Co., Ltd. 
(ONES OR TANKS 
Coppee Co.. (G.B.) Ltd.. The 
Distington Engineering Co., Ltd. 
Fairleede Engineering Ltd. 
General Electric Co., Ltd.. The 
Pegson Ltd. 
Unifloc Ltd. 
BATHS 


Automatic Coal Cleaning Co., Ltd. 


ee SEPARATION 


= Coal Cleaning Co., Ltd. 

Birtley Engineering Ltd. 

Coppee Co. (G.B.) Ltd., The 

Davison & Co. (Hexham) Ltd. 

Denver Equipment Co., Ltd. 

General Electric Co., Ltd., The 

Knapp & Bates Ltd. 

Norton-Harty Engineering Co., Ltd. 
n Ltd. 


Davies Magnet Works Ltd. 

ver Equipment Co., Ltd. 

eral Electric hort Ltd., The 
Knanp & Bates Utd. 
Willey Mining Machinery Co., Ltd.. 
Wilkinson Process Rubber Co., Ltd. 


FLOTATION 
HOTATION MACHINES— 


Birtley Engineering Ltd. 

Coppee Co. (G.B.) Ltd., The 
Davison & Co., (Hexham) Ltd. 
inemational Combustion Products 


Knapp & Bates Ltd. 
~Mechanical 


Automatic Coal Cleaning ay Ltd. 
ppee Co. (G.B.) Ltd., 

i ver Equipment Co., Lid. 
luntington, Heberlein & Co., Ltd. 

{napp : Bates Ltd. 


pa 
Birtley Engineering Ltd. 
(Gt. Britain) Ltd. 


Knapp & B. 
ifice Lan ates Ltd. 


REAGENT" FEEDERS 


Automatic Coal Cleaning Co., Ltd. 
irtley Engineering Ltd. 
ver Equipment Co., Ltd. 
t-Ore Ltd. 
app & Bates Ltd. 


TABLE FLOTATION AND 
AGGLOMERATION 

Holman Bros. Ltd. 

Knapp & Bates Ltd. 
FROTHERS 

Cyanamid of Gt. Britain Ltd. 

Float-Ore Ltd. 
COLLECTORS 

Armour Hess Chemicals Ltd. 

Cyanamid of Gt. Britain Ltd. 

Float-Ore Ltd. 
DEPRESSANTS, ACTIVATORS 
AND OTHER MODIFIERS 

Cyanamid of Gt. Britain Ltd. 

Float-Ore Ltd. 


HYDRO-METALLURGY 

PERCOLATION TANKS 
General Electric Co., Ltd., The 

AGITATORS 
Denver Equipment Co., Ltd 
General Electric Co., Ltd., The 
Unifloc Ltd. 

PRECIPITATION PLANT 
General Electric Co., Ltd., The 
Unifloc Ltd. 

AMALGAMATION PLANT 
General Elecric Co., Ltd., The 

REAGENTS AND SOLVENTS 

—Cyanide 
Cyanamid of Gt. Britain Ltd. 


Imperial Chemical Industries Ltd. 


THICKENING AND 
FILTRATION 
THICKENERS 

Automatic Coal Cleaning Co., 
Coppee Co. (G.B.) Ltd., The 
Denver Equipment Co., Ltd. 
Dorr-Oliver Co., Ltd. 
Eimco (Gt. Britain) Ltd. 


International Combustion Products 
Ltd 


td. 
Railway Mine & Plantation Equip- 


ment Ltd. 
Unifloc Ltd. 
FILTERS— 
—Vacuum 


Automatic Coal Cleaning Co., Ltd. 


Coppee Co. (G.B.) Ltd., The 
Davey, Paxman & Co., Ltd. 
Denver Equipment Co., Ltd. 
Dorr-Oliver Co., Ltd. 

Eimco (Gt. Britain) Ltd. 


International Combustion Products 


Ltd. 


Railway Mine & Plantation Equip- 


ment Ltd. 
—Pressure 
Davey, Paxman & Co., Ltd. 
Denver Equipment Co., Ltd. 
Dorr-Oliver Co., Ltd. 
Eimco (Gt. Britain) Ltd. 
—Special Types 
Davey, Paxman & Co., Ltd. 
Eimco (Gt. Britain) Ltd. 
FLOCCULANTS 
Cyanamid of Gt. Britain Ltd. 
Float-Ore Ltd. 


DRYING 
Birtley Engineering Ltd. 
Dorr-Oliver Co., Ltd. 
Newell (Ernest) & Co., Ltd. 
Niagara Screens (Gt. Britain) Ltd. 


ROASTING AND 
SINTERING 


HEARTH ROASTING 
Dorr-Oliver Co., Ltd. 


Huntington, Heberlein & Co., Ltd. 
Wilfley Mining Machinery Co., Ltd., 


SUSPENSION OR FLASH 
ROASTING 
Dorr-Oliver Co.. Ltd. 


Huntington. Heberlein & Co., Ltd. 


BLAST ROASTING AND 
SINTERING 


Huntington, Heberlein & Co., Ltd. 


SMELTING 
ARC FURNACES 
Birlec-Efco (Melting) Ltd. 
BLAST FURNACES 


General Electric Co., Ltd., The 


Wilfley Mining Machinery Co., Ltd., 
G 


Birlec-Efco (Melting) Ltd. 
REVERBERATORY FURNACES 


Wilfley Mining Machinery Co., Ltd., 


CONVERTORS 
Genera! Electric Co., Ltd., The 
ELECTRICAL PRECIPITATION 
Lodge-Cottrell Ltd. 


DISTILLATION 
General Electric Co., Ltd., The 


TRANSPORTATION 


CHUTES 
Birtley Engineering Ltd. 
rairiceae Engineering Ltd. 
General Electric Co., Ltd., The 
Hudswell, Clarke & Co., Ltd. 
Moxey Ltd. 


Norton-Harty Engineering Co., Ltd. 


Pegson Ltd. 
Unifloc Ltd. 
Wilkinson Process Rubber Co., Ltd. 


LAUNDERS 


Fairleede Engineering Ltd. 
General Electric Co., Ltd., The 
Hudswell, Clarke & Co., Ltd. 
Pegson Ltd. 

Unifloc Ltd 

Wilkinson Process Rubber Co., Ltd. 


CONVEYORS— 
—Tray or Apron 


Birtley Engineering Ltd. 
General Electric Co., Ltd., The 
Hudswell, Clarke & Co., Ltd. 
Moxey Ltd. 

Newell (Ernest) & Co., Ltd. 
— Engineers (Elstree) Ltd. 


pS Coal Cleaning Co., Ltd. 
Birtley Engineering Ltd. 

Broadbent (Robert) & Son Ltd. 
— Screening & Enginering 

td. 

Distington Engineering Co., Ltd. 
General Electric Co., Ltd., The 
Greengate & Irwell Rubber Co., 


td. 
Hudswell, Clarke & Co., Ltd. 
Mavor & Coulson Ltd. 
Mining Engineering Co., Ld. 
Mitchell Ropeways Ltd. 
Newell (Ernest) & Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 
Pegson Ltd. 
Ropeways Ltd. 
Stephens-Adamson Mfg. Co. 
Sutcliffe (Richard) Ltd. 
Turner Brothers, Asbestos Co., Ltd. 
Unifloc Ltd. 
Wood (Hugh) & Co., Ltd. 


BUCKET ELEVATORS 


Automatic Coal Cleaning Co., Ltd. 

Birtley Engineering Ltd. 

—— Screening & Engineering 
td. 

General Electric Co., Ltd., The 

— Combustion Products 
td. 

Moxey Ltd. 

Newell (Ernest) & Co., Ltd. 

Norton-Harty Engineering Co., Ltd. 

Pegson Ltd. 

Unifloc Ltd. 

Wharton Engineers (Elstree) Ltd. 

Wilfley Mining Machinery ©o., Ltd., 


PUMPS— 
—Sand 


Denver Equipment Co., Ltd. 

Dorr-Oliver Co., Ltd. 

General Electric Co., Ltd., The 

— Combustion | Products 
td. 

Mono Pumps Ltd. 

Unifloc Ltd. 

Wilfley Mining Machinery Co., Ltd.. 

Wilkinson Process Rubber Co., Ltd. 


VALVES 
—Diaphragm 


Denver Equipment Co., Ltd. 


SECTION VII. 


BOREHOLE DRILLING 
CHURN DRILLS 


Craelius Co., Ltd. 
Ruston-Bucyrus Ltd. 


ROTARY DRILLS 


Atlas Copco A.B. 

Bedford (John) & Sons Ltd. 

Boyles Bros. Drilling Co., Ltd. 

Conrad Stork Hijsch N.V. 

er ey Pneumatic Tool Co., 
Ltd., 

Craelius Co. Ltd. 

Foraky Boring and Shaft Sinking 
Co.,. ; 

Pn I ot Ltd. 

Padiey & Venables Ltd. 

Ruston-Bucyrus Ltd. 

Salzgitter Maschinen A.G. 

Thom (John) Ltd. 

Triefus Industries Ltd. 

Turriff Construction Corp., Ltd. 

Van Moppes (L.M.) & Sons Ltd. 

Wood (Hugh) & Co., Ltd. 


PERCUSSIVE — 


Atlas Copco A.B. 

Bedford (John) & Sons Ltd. 

Consolidated Pneumatic Tool Co., 
Ltd., The 

Foraky Boring & Shaft Sinking 
Co., Ltd. 

Halifax Tool Co., Ltd. 

Holman Bros. Ltd. 

Joy-Sullivan Ltd. 

Padley & Venables Ltd. 

Salzgitter Maschinen A.G. 

Sheffield Hollow Drill Steel Co., 
Ltd. (The) 

Thom (John) Ltd. 

Wood (Hugh) & Co., Ltd. 


AUGER DRILLS 


Consolidated Pneumatic Tool Co., 
Ltd., The 


Buyers’ Guide 


Dorr-Oliver Co., Ltd. 

Pegson Ltd. 

Unifloc Ltd. 

Wilkinson Process Rubber Co., Ltd. 
PIPES 

Unicone Co., Ltd., The 

Wilkinson Process Rubber Co., Ltd. 
FEEDERS— 
—Liquid 

Denver Equipment Co., Ltd. 
Norton-Harty Engineering Co., Ltd. 


Birtley Engineering Ltd. 
Newell (Ernest) & Co., Ltd. 
Ross Engineers Ltd. 
Wood (Hugh) & Co., Ltd. 
—Band or Apron 
Birtley Engineering Ltd. 
Denver Equipment Co., Ltd. 
General Electric Co., Ltd., The 
Hadfields Ltd. 
Hudswell, Clarke & Co., Ltd. 
Newell (Ernest) & Co., Ltd. 
Niagara Screens (Gt. Briain) Ltd 
Norton-Harty Engineering Co., Ltd. 
Pegson Ltd. 
Ross Engineers Ltd. 
Stephens-Adamson Mfg. Co. 
Wharton Engineers (Elstree) Lto 
—Rotary 
Birtley Engineering Ltd. 
Newell (Ernest) & Co., Ltd. 
Norton-Harty Engineering Co.. Ltd. 
—Vibratory 
General Electric Co., Ltd., The 
Norton-Harty Engineering Co., Ltd. 
DISTRIBUTORS 
Birtley Engineering Ltd. 


STORAGE 
BINS 


Automatic Coal Cleaning Co., Lt 
Birtley Engineering Ltd. 
Broadbent (Robert) & Son Ltd. 
Denver Equipment Co., Ltd. 
Distington Engineering Co., Ltd. 
Fairleede Engineering Ltd. 
Head Wrightson Stockton Forge 
Ltd. 
Niagara Screens (Gt. Britain) Ltd., 
Norton-Harty Engineering Co., Ltd. 
Pegson Ltd. 
Stephens-Adamson Mfg. Co. 
Wood (Hugh) & Co., Ltd. 
TANKS 
Broadbent (Robert) & Son Ltd. 
Denver Equipment Co., Ltd. 
Fairleede Engineering Ltd. 
Head Wrightson Stockton Forge 
Ltd. 
Niagara Screens (Gt. Britain) Ltd. 
Wood (Hugh) & Co., Ltd. 


PROCESS CONTROL 
EQUIPMENT 


SAMPLERS 

Birtley Engineering Ltd. 

Denver Equipment Co.. Utd 
CONTROL AND PROTECTION 
INSTRUMENTATION 

Elliott Brothers (London) Ltd. 


EXPLORATION 


Foraky Boring & Shaft Sinking Co., 
Ltd. 


Thom (John) Ltd. 
DIAMOND DRILLS 
Boyles Bros. Drilling Co.. Ltd 
Consolidated Pneumatic Tool Co., 
Ltd. 
Craelius Co., Ltd. 
Triefus Industries Ltd. 
Turriff Construction Corp’n Ltd 
ALLUVIAL PROSPECTING DRILLS 
Conrad Stork Hijsch N.V. 


GEOPHYSICAL METHODS 


MAGNETIC 
ABEM Company 
Craelius Co., Ltd. 

ELECTRIC AND 

ELECTROMAGNETIC 
ABEM Company 

GRAVIMETRIC 
ABEM Company 

SEISMIC 
ABEM Company 

RADIOMETRIC 
ABEM Company 


ANCILLARY PROSPECT- 
ING EQUIPMENT 


PROSPECTORS HAMMERS 

Brindley (F.J.) & Sons Ltd. 
SHALE SHAKERS 

Niagara Screens (Gt. Britain) Ltd. 
MUD TANKS 

Niagara Screens (Gt. Britain) Ltd. 
DIESEL ENGINE POWER UNITS 

Belliss & Morcom Ltd. 

Crosslev Bros. Ltd. 
RATEMETERS 

General Radiological Ltd. 





Index to Mining Companies 


Abbeytown Mining Co. Ltd. .. we io ae 
Aberfoyle Tin N.L. en are 227 
Acrow Engineers . as 123, 7 
African & European Investment io... . 
African Vanadium and Allied Industries (Pty). 3 
Alabama peceee ay ropamenee 28 
Alamasi_.. es re = 
Alaska Mine sf ie nt i ae 
Algom Uranium Mines .. ea .. 51, 279, 342 
Allen (Edgar) & Co. 3 ee 
Allied Chemical Corporation 
Allihies Co. 
Allis Chalmers Co. 
Alumina (Jamaica) 
Aluminio A.G. 
Aluminio Portugues (Angol: a) 
Aluminium Ltd. . 
Aluminum Co. of America 
Aluminum Co. of Canada ‘ - Me 
Amalgamated Banket Areas 189, 2 
Amalgamated Collieries of South Africa 
Amalgamated Tin 
Ambassador Irish Oil Co. 
American General Electric Co... “6 
American Metal Climax Inc. .. 41, 59, 
American Potash & Chemical Corporation 
American Smelting & Refining Co. 6, 
American South African Investment Co. 294, 
Anaconda Co. ‘ ws .. 60, 121, 217 
Anaconda Iron Ore Co. . oe wa -- 263 
Andacollo Mining th $c es <> aan 
Anglo-Alpha Cement... .. 294 
Anglo American Corporation of S. Afi ri ica 

279, 283, 286-289, 291, 294, 295 
Anglo American Investment Trust ei 279, 387 
Anglo American Rhodesian Development Corp. 

294, 295, 297 
Anglo American Rhodesian Mineral ormenetes 294 
Anglo Austral Mines... ‘ ad 
Anglo Burma Tin Co. . Ss 
Anglo-French Exploration Ca; sie 278, 280 
Anglo-Transvaal Collieries 294 
Anglo-Transvaal Consolidated Investment Co. 
279, 294, 

Anglo-Transvaal Industries ne ee 
Aokam Tin Ltd. .. 3 te 348, 
Apex Mines bs = os ae 279, 
Apex (Trinidad) .. on 
Appareils Dragin S.A. 
Appleby-Frodingham Steel Co. sk 
Ariston Gold Mines ae 189, 2 
Ashanti Goldfields rt 189, 278, 279, 
Assam Sillimanite a 
Associated Manganese Mines of S. Africa sane 
Atlas Copco 
Attock Oil. P , 
Australian Development. 
Ayer Hitam Tin Dredging 


Baguio Gold Mining Co. ° 

Bahamas Minerals and Investment Co. 

Balabac Mining Co. ; 

Baluba Mines ot 

Bamangwato Concessions 

Bancroft Mines 

Barton Mines Corporation 

Bauxicongo 

Bauxites du Midi. 

Benbulben Barytes 

Lee 3 1 tine Co. 

Beralt T; 

p woe a Corporation of America 

Beryllium Resources Inc. 

Bethlehem Steel Co. 

Bibiani (1927)... bas 

Bicroft Uranium Mines .. 

Billiton Co. at 

Bikita Minerals 

Bisichi Tin Co. .. ‘ 

Blanchland Fluor Mines 

Blinkpoort Mines 

Blyvooruitzicht Gold Mining Co. 
279, 282, 

Boart & Hard Metal Products S.A. . 

Boliden Co. . 

Bolivian Mining Corporation 

Bolivian Oil Co. .. 

Borax Consolidated 

Borax Holdings 

Boroquimica Ltda 

Bracken Mines 

Brakpan Mines .. 

Bremang Gold Dredging Co. 

British Aluminium Co. .. 

British Petroleum ‘ oe a. o> a 

British South Africa Co. _ 285, 292, 316, 317 

British Tin Inv. .. an oo. aa 

British Titan Products Co. 

Broken Hill Associated Smelters 

Broken Hill Proprietary Co. .. 

Broken Hill South 

Brooks and Perkins 

Brush Beryllium Co. , 

Buell Engineering Co. 

Bulolo Gold Dredging 

Buffelsfontein Mine 

Burma Corporation ce ‘i 

Burma Mines a vA a = 247, 279 

Burmah Oil Co. .. e a es << ae 


‘ 231 
279, 294, 300 


Catume & Hecla Gold Mining Co. 43 
m and Motor Mine .. 175, 279, 314° 342 

Cambata Ferromanganese Pte. . . 246 

Canadian British Aluminium Co. we 25 


Canadian Dyno Mines .. a 7 Si, 

Canadian Exploration ‘ 

Canadian Industries Ltd. 

Cananea Consolidated — Co. 

Can-Fer Mines 

Can-Met Mines 

Canpet Exploration 

Cape Asbestos Co. 

Caribbean Iron Mines 

Caribex . 

Castle- Trethewey Mines. 

Cecil Holdings 

Cecil Investments 

Central Mining Finance and Investment Corp. 
279, 3 


02, 303, 
Cerro de Pasco ae ca 
Chambishi Mines “ Me 294, 
Chartered Exploration .. - ae 294, 
Chase Brass & Copper Co. on 
Charter Properties ; 
Chesterfield Co. 
Chilanga Cement Co. 
Chibuluma Mines 
Chiswanga Mines 
Choco Pacifico Ltd. : 
Cia Dominica de Minerales 
City Deep . > 
Clay Products (Pvt) 
Climax Molybdenum Co. ia 
Climax Uranium Corporation .. 
Cobeal cs fe 
Colossus Nickel Development ‘ . 
Columbia-Southern Chemical Corporation 28, 
Comibol 
Comilog .. 35, 
Compagnie Francaise des Phosphates de I ‘eanne 

2 


Compagnie Miniere du Cameroun 

Compagnie Miniere de M’Zaitu we 

Companhia de Diamantes de Angola .. 

Companhia Minera de Lobito . . 

Compania Minera Dulcinera 

Compania Minera Santa Fe... aie 

Consolidated African Selection 279, 291, 328, 

Consolidated Beryllium .. as ; 

Consolidated Denison .. . 

Consolidated Diamond Development 7 

Consolidated Diamond Mines of South- West “Africa 
73,171 


Consolidated Glassworks 
Consolidated Gold Fields of South Africa 

278, 279, 280, 281, 282, 283, 2 
Consolidated Halliwell Mines .. ; 215, 
Consolidated Howey Gold Mines oi 340, 
Consolidated Main Reef , 279, 302, 
Consolidated Mines Selection .. sa 279, 2 
Consolidated Mining & Smelting Co. . . 
Consolidated Mogul Mines ay - «-, 2m 
Consolidated Murchison 64, 279, 
Consolidated Pneumatic Tool Co. - 
Consolidated Provinces Manganese a 
Consolidated Tin Mines of Burma a 249 
Consolidated Zinc Corporation 28, 191, 231, 279 
Continental Ore Corporation es 35, 41 
Copper Rand Mines ee ac re is oe 
Coppercorp Mines - ae - <a 
Coronation aera a a an é 314 
Craelius Co. Ln va Pe ae 95 
Croft Granite Co. ea - ps oo, ae 
Crown Mines oe we ‘ai . .279, 302, 303 
Crucible Steel Co. és ae x 
Cyprus Chrome Co. sf «aa 
Cyprus Sulphur & Copper Co.. ae — a 


Daggafontein Mines... wi oo ae 
Dansk Managansulfatfavrik Co. ss .» ao 
Dawn Gold Mines , sis 
De Beers “ee 

73, 253, 278, 279, 287, 290, 2 +4 
De Beers sisateadad Corporation ww ‘4 
De Beers Investment Trust 
Delphi Bauxites 
Demag ‘ 
eer Equipment Co. 
Devon-Palmer Oils Co. 
Diamond Corporation .. ‘i 
Dominion Reefs (Klerksdorp) . . 
Doornfontein Gold Mining Co. 

279, 280, 

Dow Chemical Co. “b iki 
Dowty Co. e we 
Durban Roodepoort Deep . 163, 
Duval Sulphur and Potash ee -. om 


East Champ d’Or Gold aiers Co. .. 279, 
East Daggafontein ‘ a 163, 292, 2 
East Geduld Mines = «+ $63,279, 2a. 
East Rand Consolidated .. 279, 302, 303, 
East Rand Proprietary Mines a ae 
Eastern Rand Extensions 

EI Callao Gold Mining Co. 

Electrum Lake Gold Mines 

Emerald Isle Mining Co. 

Emperor Gold Mines... 

Empresa Minera de Mantos Blancos 

Empresa Siderurgica S.A. 

Engelhard Industries 

English China Clays 

Espanola de Cinc 

Esperanza Copper & Sulphur 

Etains du Cameroun y 

Ex-lands Nigeria 
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Fatcon Mines... 
Falconbridge Nickel Mines 
Faraday Uranium Mines 
Ferroalloys Ltd. . a 
Ferrum Exploration & Development aS 
Fierro Esponja 
Finsider j 
Fluorspar Co. ; 
Folldal Verk A. S.. 
Forminiere 
Freddies Consolidated Mines 
Freeport Sulphur Co. 
Free State Development & Investment 
Free State Geduld ea 279, 282, 2 
Free State Saaiplaas 
91, 107, 281, 282, 283, 
Fresnillo Co. Developments 
Frontino Gold Mining Co. 
Fuji Steel Co. % 


Gace Mines s 

Geduld Proprietary Mines 

Geevor Tin Mines 

Geita Gold Mines 

General Electric Co. 

General Exploration O. F. S. 

General Mills Inc. 

General Mining & Finance Corporation 
279, 


298, sags: 


General Splice Corporation 
Geo-Scientific Prospectors 

Ghana Aluminium Products 

Ghana Main Reef 

Giant Nickel Mines 

Globe & Phoenix 

Gold & Base Metal Mines of Nigeria . 
Gold Fields American Investment Co. 
Gold Fields Finance Co. (S.A.) 

Gold Fields of South Africa 

Goldfields Uranium Mines 

Gold Mines of Kalgoorlie 

Goodnews Bay Mining Co. 

Gopeng Consolidated .. 

Government Gold Mining Areas 
Grangesbergsbolaget 

Great Boulder Mines : aa Sa 
Grootvlei Proprietary Mines .. 163, 2 
Gunnar Mines on e 


Hi ninertca Oil Well enengaate Co.. 
Hanna (M.A.) Co 
Harmony Gold Mining Co. 


279, 281, 282, 283, 287, 
Hartebeestfontein Gold a Co. 91, 279, 2 


Harvey Aluminium Co. 


H. E. Proprietary - ie “278, 28 


Hellenic Mining Co. 
Henderson's Transvaal Estates . 
Hindustan Aluminium 
Hollinger Mine 

Hong Fatt. 

Hong Kong. 

ya, ei and Krupp . 
Hume Pipe Co. .. 


1 C.1. ‘ 26, 27, 55, 


{daho Garnet Abrasive Co. 
Imperial Aluminium Co. “ 
Imperial Smelting Corporation . 
Indian Aluminium Co. 
Indium Corporation 
Industrias Manufactureras del Aiumino 
Inland Steel Co. 
International Nickel ts Sa “of Canada 
7 


Ipoh Tin .. 

Irish Copper Mines 
Iron Bay Mines 

Iron Co. of Canada 
Iron Duke Mining Co. 
Israel Mining Industries 


Jameson Mining Holdings (Pte.) 

Jantar Nigeria. 

Johannesburg Consolidated ries ‘Co. 
17 


Johnson Matthey. . 

Jordan Phosphates Mines Co. 
Jos Holdings 

Joy ye 4 Co. 

Joyce (J. R. F.) Ltd. 


Keaduns Prospectors 

Kaduna Syndicate . 
Kaiser Aluminium Corporation 
Kaiser Steel Corporation 

Kalindini Exploration 

Kamunting Tin .. 

Kansanshi Copper Co. 

Kasempa Minerals Co. 

Kawecki Chemical Co. .. 

Keenit Consolidated Howey Group 


Kennecott Copper Corporation.. 41, 60, 


Kent (F.M.S.) Tin Dredging Co. 
Kentan Gold Areas 

Kepong Dredging 

Kilembe Mines .. xe 
Kimberley Engineering Works .. 
King Island Scheelite +e 
Kinoshita Shoten . . 

Kinta Tin Mines .. 


. 123, 201, 279, 338, 


278 Ee 


Krupp C 
Kyera S) 


Liberian 
Liberian 
Lithium 
London 
London 
Loraine 
Lowpho 
Lubimb 
Luipaar: 
LwossaV 
Lydenbi 
Lydenbr 


Macks 
MacWa 
Malaya: 
Marcon 
Marieve 
Marind 
Mary K 
Mattag: 
Mawch 
Mazoe 
Mbeya 
Merries 
Messin: 
Messin: 
Messin: 


Metalk 
Metrop 
Mexica 
Miami 

Middle 
Millike 
Minera 
Minera 
Mines 

Mining 
Mining 
Mining 
Mitsut 
Mitsui 
Modde 
Molyb 
Mond 

Monte 
Monte 
Montg 
Montr 
Morris 
Mount 
Mount 
Mount 
M. T. 

M. T. 

Muful 
Muirs! 
Murex 





279, 
28, 35, 


297, 30 
, 283, 287, 2 


, 287, 288, 


287, 302, 303 
279, 294, 295 
5 


Co. 

279, 306, 307 
1, 55, 285, 307 
oo 


‘279, 351, 353 


Knapp & Bates 
a Steel Works 
Konongo Mining Co. . 
Korean Tungsten oe Co. 
Kramat Pulai 


Krupp Co. 
Kyera Syndicate ae 


Lake Asbestos of Quebec 
lake George Mining a 
lake View & Star 
lamaque Gold Mines 
laporte Titanium 
Leslie Gold Mines 
Libanon Gold Mining Co. 
163, 279, 280, 


Liberian-American-Swedish Minerals -“ 


Liberian Mining Co. 4 

Lithium Corporation of ‘America 
London & Rhodesian Mining and 
London Tin 


225, 
340, 
165, 278, 292, 


281, 282, 


Land Co... 


279 
279 
341 

28 
293 


283 
19 


a AV oa o- ae 
Loraine Gold Mines se 169, 279, 294, 295, - 


Lowphos Ore Ltd. 

Lubimbi Coal Areas aed , 
luipaards Vlei. . 279, 
lwossavaara- Kiirunvaara ‘AB 2 
lydenburg Estates 

Lydenburg Platinum Mining Co. 


Mackay & Schnellmann 
MacWatters Gold Mines 

Malayan Tin Dredging .. 

Marcona Mining Co. = 
Marievale Consolidated Mines .. 
Marinduque Iron Mines. A 
Mary Kathleen Uranium Mines 51, 
Mattagami Lake Mines . . é 
Mawchi Mines .. 

Mazoe Consolidated Mines 

Mbeya Exploration Co. 


45, 
Merriespruit (O.F.S.) Gold Mining Co. ‘279, a 


Messina Rhodesia Smelting 

Messina (Rhodesia) Development Co.. 

Messina (Transvaal) Development co 
Metalkat .. ; 
Metropolitan- Vickers 

Mexican Eagle Co. _ 

Miami Copper Co. -” 

Middle Witwatersrand Areas oe 279, 
Milliken Lake 


278, 


os 279, 

— — 
279, 292, 

‘ i 

229, 278, 

: -< ae 


279, 312, 


. a. 
280, 281, 
. — 


43, 6 
294, * y 
9, 3 


Mineral Engineering Co. of S. Africa . ss 


Mineral Holdings 

Mines Dominiales : 
Mining and Chemical Products 
Mining Corporation of Canada 
Mining Geophysics : 

Mitsubishi Metal eperk Co. 

Mitsui Mining Co. 

Modder East . 

Molybdenum Corporation 

Mond Nickel Co. 

Monte Amiata Co. 

Monteminas Ltd.. . 

Montgary Exploration 

Montrose Exploration Co. 
Morrison-Knudsen Co. oe ° 
Mount Isa Mines. 15, 
Mount Lyell Mining & Railway Co. 
Mount Morgan .. 

M.T. D. Mangula 

M. T. D. Sanyati 

Mufulira Copper Mines _ 

Muirshiels Barytes Co. 

Murex Ltd. . 

Mvinilunga Mines. 


Natal Navigation aa 

Natal Portland Cement .. 

National Bolts oe 

National Lead Co. +. 

National Smelting Co. . : . 
Nchanga Consolidated Copper... 877, 

Ndola Copper Refinery . 

New Broken Hill Consolidated . 

New Brunswick Mining & Smelting Co. 


New Consolidated Free State <a we 
75, 185, 


New Consolidated Gold Fields. 
Newfoundland Fluorspar 
Yewmont Mining Corporation . 
w Guinea Gold & Petroleum — 
New Kleinfontein 
New Pioneer Gold Mining Co.. 
New Rhodesia Investments 
New Union Gold Fields. . 
Niagara Screens (G.B.) .. : 
ickel Mining and “aaron Co. 
Nigerian Coal Corp. . ‘ 
Nitroglycerin AB 
Itto Mining Co. 
ana Mine ‘ 
Nomura Mining Co. 
Noranda Mines .. 
Norbergs Grufforvaltning | 
Nordic Mining Co. o. 
Norseman Gold Mines .. 
North Broken Hill 
iorthern Blower Co. 
Northern Cape Brick 
Northern Lime Co. 
North Kalgurli .. 
North Rankin Nickel Mines 
Northspan Uranium Mines 
North-West Guiana Co.. 


213 
225, 279, 345 
225 


225, 


"279, 312, 
294, 


279, 
278, 280, 


279 
313 
312 
319 
275 
45 
285 


+ 279, 294, 2 
ig: 


0. F.S. Investment Trust 

Oil Search 

Olin Mathiesen Corporation . 
Oregon Metallurgical eens 
Orinoco Mining Co. 

Orkla Grube A.B. 

Ormet Corporation 

Outokumpu Oy 


Pahang 


Palawan Quicksilver Mines ‘i 

Pato Consolidated Gold Dredging 
Peabody Coal Co. 

Pechiney Co. 

Peko Mines 

Pemex 

Pengkalen Ltd. 

Petaling Tin - 

Pickle Crow Gold Mines _ ‘a 
Potgietersrust Platinum . . 278, 
Premier Portland Cement (Rhodesia) . 
President Brand Gold Mining Co. 279, 282, 2 
President Steyn Gold Mining Co. 

Preston East Dome at 

Pretoria Portland Cement Co. 

Pronto Uranium Mines .. 

Puket Tin Dredging 


Quebec Cartier Mining Co. 
Quebec Lithium Corporation 


Rambutan 
Rand Mines Group 
Randfontein Estates ; 
Rand Selection Corporation 
Rayrock Mines .. a 
Renison Associated Tin Mine .. 
Republic Steel Corporation 
Reynolds Metals Co. 5 
Rhodesia Congo Border Power ‘Corp. 
Rhodesia Copper Refineries 
Rhodesia-Katanga 
Rhodesia Railways Trust 
Rhodesian Acceptances . . 
Rhodesian Alloys (Pvt.) .. 
Rhodesian Anglo American 
279, 285, 287, 294, 
Rhodesian Broken Hill Development Co. 
177, — 2 

Rhodesian Iron and Steel Co. 
Rhodesian Milling Co. 
Rhodesian Selection Trust 

171, 285, 294, 318, 319, 
Rhodesian Selection Trust Exploration -~ 
Rhokana Corporation 35, 175, 279, 2 
Rietfontein Consolidated Mines 28 
Rio Algom Mines . 
Rio Tinto Co. ‘ "55, 175, 263, 279, 
Rio Tinto Canadian neem a 
Rio Tinto Dow .. 
Rix Athabasca... rv a% 
Roan Antelope Copper Mines as es 
Robinson Deep . ..- 165, 279, 
Rooiberg Minerals Dev. Co. ‘i és 
Rose Deep is 279, 
te a Chrome Ores 


Rustenburg Platinum Mines 2 ‘278, 


S:. Helena Gold aaa 279, 282, 283, 287, 292, 
St. John d’EI R 21 


St. Joseph por Co. ks a e 145, ;: 


St. Patrick’s Copper Mines 
Samar Mining Co. 

Sandawana Emerald Deposit 
Sandvik Steel Co.. 

San Francisco Mines of Mexico 
Sedren S.A. ‘ 

Selco Exploration 

Selection Trust 

Settlingstones Mine 

Shell-B.P. 

Shell Petroleum Co. ie 
Sherritt Gordon Mines .. 

Siam Cement Co. 

Siamese Tin Syndicate 

Sierra Leone Chrome Mines 
Sierra Leone Development Co... 
Sierra Leone Selection Trust 
Sigma Mines (Quebec) . 
Silvermines Lead & Zinc Co. 
Simmer & Jack Mines 

Simon Carves : ae a ink : 
Sinai Manganese Co. _... cs oe 35, 
Siscoe Metals of Ontario 

Skaland Grafitverk 

Soc. Belge de Chimie Nucleaire (BELCHIM) 
Soc. Francaise des Mines d’Etain de Tekkah 279, 
Soc. le Nickel oa a 
Soc. Metallurgiaue de Hoboken 9 59, 
Soc. des Mines d’Or de Kilo-Moto ne 
Soc. Miniere du Beceka . = 181, 
Sogemines . - oe om 
Solway Chemicals — 

Sons of Gwalia 

South African Lands ‘“ 

South African Mutual Finance Corp. . 

South African Torbanite . 

South Alligator Uranium N.L. . 

South American Gold and Platinum Co. 

South American Placers . 

South Atlantic Corp. 

South Crofty . 

South Roodepoort "Main Reef . 

South-West Africa Co. - 

Southern Kinta . 

Southern Malayan Tin Dredging 
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ae 
279, 280, 
13 


Southern Tronoh Tin Dredging 
Southern Van Ryn Gold ¥ 
Spaarwater Gold ee Co. 
Springs Mines ‘ oa 
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Suitcliffe 
Micael™ 


underground 
movement 


Hydraulically driven 
Armadillo 


Automatic hydraulic 
loop take-up 


extend to 
the surface 


From face to pit bottom—from pit top to the washery and 


Stable hole conveyor 


storage bunkers—for dirt disposal, Richard Sutcliffe Ltd, 
supply all the necessary equipment for the movement of 
coal and dirt. Some of our recent developments and 
installations are illustrated here. Tub handling equipment 
We are still pioneering; if your need is a complete handling 
scheme or merely some replacement idlers, both quality 
and service are assured when you specify Sutcliffe. 

May we send you Publication MJR/79 


which deals with our latest equipment, 
Udcliff 
. 2 SE Ertains Best Corwrayore 


RICHARD SUTCLIFFE LTD + HORBURY * WAKEFIELD Give itihiaed deltonelih 
London Offi "8-29 Savile Row, WA ENGLAND 
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CONVEYOR BELTS 


have everything... 
they’re 


Reddaways set a new standard with the introduction 

of Tough TRACTAPLY Belting. Newly developed 

fabrics form the basis of the unique TRACTAPLY 

construction. Specially woven from cotton and contin- 

t uous filament nylon yarns, that are so proportioned 

e as to provide tensile strengths 25° greater in the warp 
rel n ie) ‘aa ¢ and 50% greater in the weft than in normal standard 
e cotton ducks. Conventional cotton duck belts may now 
generally be matched in terms of longitudinal tensile 

strength by a TRACTAPLY belt Aaving one ply less! 


Cotton warp yarns providing 
tensile strength 25% greater than 
those of standard cotton ducks. 


Continuous filament NYLON 
weft yarns providing 50% 
greater tensile strength than 
those of standard 

cotton ducks. . we 
Many other important advantages result in giv- 


ing a level of belt performance never before 

‘ attainable—and at a very significant reduction 

Cy in Operating costs. Tractapiy belts are more 

e2 flexible laterally and conform more easily to the 

&.® contours of idlers, belt wander and edge wear 

is reduced to a minimum. 

v Exceptional fastener holding is provided by the 

“ing 





densely packed mildew proof nylon weft. Since 

ab “ay the design of Tractaply generally allows the use 

7 , of belting with a ply less than would be required 

~ rf hen m in an all cotton belt, greatly improved flex life is 

*\ "Ge obtained. Weft tear resistance is nearly double 

oh ) Pg an equivalent all cotton belt, and impact resist- 

Fh oo ance has proved to be 60% greater when 
« Beat handling large and heavy lumps of material. 


Q Tractaply 
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